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! 136 Articles-in this Numbcr-113 Illustrations 



New Method of Saving the Drowned 

Restored After 0 Hours Under Wattr 

Telephoning Through Living Horses 

Ordtra Transmkic4 to Troops on a Oallup 

Locomotive Draws Train Two Miles Long 

Utr-aviesi Hnsfine Ever Built 





THIS IS THE NEW 

Alton “Inverto” 
GAS UGHT 



A Shadowless, Pure White Light 
All the light is thrown downward 



The Alton ** Inverto ** gives six times the light and cuts your gas bill 
in half. The best Inverted Gas Light human ingenuity can devise. 
Handsome in appearance, durable in construction, economical in use*. 
The Alton “Inverto’* is adjustable to any Gas Fixture, 

Send $1.50 for a Complete Sample, Express Prepaid 
AGENTS WANTED in every city or town where gas is used. 



ALTON MANUFACTURING COMPANY 

1163 St Jame* BWg., NEW YCRK CITY 
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THE NEW FUEL! 



hav* had fiaoh a demand (or our 
AMERICAN BOOK, by F. B. Wright, on 

INDUSTRIAL 

ALCOHOL 

that the First Edition has been completely 
exhausted. 

This work has been thoroughly rox^ised, 
partly re-writtea and coDBidernhly en- 
larged, and in the 

Second Edition, Now Ready* 
Contains Nearly 300 Pagea, 

with 60 lUnstrations and plates, giving 
the latest Aiserloan praetlee and ma- 
chinerj. 



IT GIVES ALL THE FACTS 

Seat postpaid oa receipt of $1.00 

SPON & CDANBERLAIN 

123 P. M. Liberty St. New York I 
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SOURCE^ IS 
"ELECTRICITY 

Almost every comfort t contteniencc andiuxaryof modem Kfe a dependent on it 

C. if yott ore o young man without « profession or ti*jde the study of electricity offers you endless 
opportunity for a aucceaifuJ career. Ev»y new sky-scraper, factory, power plant, increases the demand for 
trained electnciaiis. In this age of electric elevators, iTolley can, the third rail system for subways and elevated 
roads, the ever present telephone and telegraph, the man who is efficient cannot help hat win success. 

<L The electric light has driven out the lamp and the gas plant even in the most remote rural dutricla. The 
present day farm house is not complete without its tdephoiie. The big railway systems are sul^iituting 
electricity for steam, even over lon^ distances. The Inter Urban trolley service is dwelopuig to such an extent 
that the sleeping cars and diners are now a tegular feature on many tines. A fortune awaits the 
man who perfects a storage battery for automobiles which will run a car 100 to 150 miles without rechaiging, 

^ Under these dreumstBooes with such opportumties open before you, do you think you can make any 
mistake by devoting a few horns a day to the study of electricity ? 






CYCLOREDIA 



«/ 



APPLIED ELECTRICITY 



Handso m e V o 1 u m e m 






^ compiled from tba moat valuable Instruction papere of t1i« Jimericau School of Corrosponcl^nce. The 
euc^cess wliich the School baa had in teachinc tbouaande of electricians la In itself the heet poesible y’' 
guaranty for the work. The Yolumca contain the eaBence of the most aucceefitul method^ yet devised ^ 
fqr the ^ucation 6t the busy workman. The rnlea and formulas are in evorf case presented in a y' 1^. 
very simple manner, and every principle ia lUuatrated with apeclal dJagrama arid practical exaiiopJce . y' 

9 Wm emptoy no agenfjw Oar bcoka c£ter the beet plan to demonstrate the saperionty cl ^ 

Dui methods of ihstmctiian, and in order to prove this to the public we offer the Cyclop fdi.i at \ 



Special S19.SO Rrlce, for 30 days Only 
Tlie set regularly sells lor #30,00 

Sent express prepaid. Pay within one week and $2.hOa month until the 
Special Si 9.80 Price is paid. If not adapted to your needs we will send for the / 
books at our expense upon notification, ^ * 

2,S00 p4rei 2,OOQ fnit par* pUtu B«uid ■■ Ihnc^qnuitt mdrocen y 

KiadHUBBlT Harblvd to|n Gdd ftiDped title* udi edee* 



i/.^r Flense Mjid 
^ V* set Oycio- 
^ ^ tKifilJi AUpItcd 

ys Eiefltncuy fov 

week'* treo cKami, 
^ ^ nAlJao. I will Bend 
ea W'linitl a WC(!t BTlEl 
' C, tv! a. ibOhTb qiitn tlV M 
I* rxiud I cinfim liM i win 
hi>lLfy >'uU to BcniJ for Eh'b 
booUB. 



AMERICAN SCHOOL OF CORRESPONDENCE 

CHICAGO 






?iivrae„„„„. 

Th:LB One 











POPVLAS UECSAHICS AmsSTlSlUG SECTIOH 










Do You Wear Glasses? 

Does Your Wife, Mother, Sister? 



Perhaps you know, then, how irritating it is 
to find that the little screws have become loose, 
also how very often this happens. Here are 

several little tools for quick- 
ly and effectively attending 



purpose 



No* 556 Screw Driver for Eye Glasses is made in two piecef 
and screwed together, telescoping the blade when not in use 
Nickel plated. Price, IS cents. 

No, 558 is threaded on the end - 

oDDOsite the blade* This may be I 
reversed and screwed into the part 
with the ring, thereby making a 

Nickel plated. 



longer handle 
Price, 20 cents. 

No* 554 is made with a chuck to hold the blade firmly in a 
split socket when in use. The blade is removed by slightly 
loosening the chuck, then reversed and inserted into the 

socket nearly full length 
kC '% and held safely by tight- 
ening the chuck. Nickel 
^ plated. Price, ^ cents. 

Carry one in your pocket, on your key-ring or watch chain. 
Either style mailed on receipt of price. 

Ask for cDitifilfite Catalog Mo. 1 7AF of fine Toots 



ATHOL, MASSACHUSETTS, U. S. A. 
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POPULAR MECHANICS 

m WAStirNGTON st., cmcAoo, u. s. a. 

H, H, WINDSOR - ■ EDITOR 

SUBSCRIPTION: 

in UnEte^d States, and Us possessions, and 

Mexico, per postpaid <■ $1,00 

To Canada and alt countries in the Postal 

Union, postpaid, per year ■< $1,50 

All subscript rOfis are discontinued at expiration 
Please examine the date printed on your wrapper 
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ENftil o-t ibe cI-ms *c thfl at HI, 
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The attention of prospective advertisers is 
Called to the policy of this magaiiine in accord- 



anca with which the publisher waives all claim 
for payment of any advertisement appearing m 
any issue where the number of copies actuially 
printed and circulated is less than the number 
printed on the front cover page« 
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VoL I, **Shop Notes for 1905” 
p»ia» VoL n, **Shop Notes tor 1906” 
paies VoLDI, “Shop Notes tor 1907” 



[Itu^lratJoa^ 



Vola IV, *'Sbop lor 1908i'* Ready Dccesibej' I 



THE PRACTICAL EXPERIENCE OF HUNDREDS 
OF EXPERTS CONDENSED IN THREE VOLUMES 



Wp^fftn SO you cj.n urtd^fstAnd (t " 
^pfC« SO Cents per Volume* PosfpAid 
cr Order from Your Newsdealer 



£nich VoJuni9 CaDteiiu £ntjP4t]r Dififepant 
Matter Frvpi That in the Others L>> Ordering 
State Which Volume U Wanted. 



POPULAR MECHANICS 

16« Washington $t., CHICAGO 



POPULAR MECHANICS 



These books are a perfect gold mine 
of information for every one in- 
terested in mechanics or who uses 
tools for pleasure or as an occupation. 
Of equal value and help to the pro- 
fessional mechanic and the amateur* 



Simply a coupon. But 
NOW. Let us know that 



It 



My Nam( 

you ' ^ My Address 

are thinking about getting a new 
pianO}~or that you might exchange 

^ your old 

Oon'f think that the high Reputation of the \ 



« « ■ • t 



piano 
a 



IVtng Piano means that the price is going 
to be exorbitant T)on't think ihai to get a 
piano at moderate price i/oa must take a 
low-grade ** Merchandise " piano. And don^t 
rush to the other extreme^ and pay an exorbitant 
price for a piano whose reputation is based only on its 
high price. 

You mu^t have the WING Book ^^d the WING Offer^ or 
you can*t buy, or judge piano values^ safely, — inielligently. 



WING & SON 

S94S97 West ijtb St 

NEW YORK 

Send Me Your Offer*. 

ExpUEtatjoD of Year 
System, Miniamrc 
Models of Wln|r 
m i x. Pfanos, Book of 

[letter 

X lormatios 

one. Do > ^ Pianos— 

FREE 



this tor 
your own 
sake. We 
have ani 
otter for 
YOU 



WING PIANOS 

Ate Pre» Eminently Musical Pianos, Manufactured In New York City for tiear|jr 
40 Years Pastt They are Widely Known and Admired for Their Supremo 
Vibration^ and the Flutelike Quality of that Vibration^ 



Delicate runs 
are very pure In 



WE MAKE IT EASY 
FOR YOU TO TEST 



and embellisti ments 
toflc — free from me 
usual nuise of stroke. A lisht, springy 
toueb^ not tiresom e ereu to an in val id. 

the Wixijf 
B i a n Q 

* Jiercver 

}fOD may 

live. We will send you any one of our 
numerous styles on 20 HAYS* TRlAt FREE* 
outward and return frcifc^hta prepaid, In 
order to prove the remarkable qualities 
we claim them topOMCSS over all others 
<and tothisthou$aiidsof purchasers tes- 
tify). Rear In mind if you will, our house 
has been id business 4byears and thatour 
trade is ever idcreasidE with no agents 
or their friends to help our business, 
liie vVinff Pianos have .'mne tbelr evn 
iny to fame for nearly ba|f a century. 

All the 
usual ex- 
peases of 
ahow’ rooms, salesmen], ag[en t''s commis' 
sion, local advertising, eic.,^ Js saved by 
the Wing l?yatem, and yfu get tAr Tuholt 
htntfii of it. The salesroom is your 
own home, the Piano does its own talk- 
ing and stands on Its own merits. If 
your home requires, a gotad piano our 
methods and capital save you a very 
c^nsidfra&if sw rH of The rea- 

sons we will fully eipLaJn in the printed 



ATRUE ECONOMY 



matter we will send you. This saving 
will decidedly interest you. We do not 
claim we can^t save you $200 

on a KiOO piano. W*e do save you at 
least $^00 on a piano * $To OD 
piano, etc., etc. 

Compare the value we offer imd the 
proofs we offer you. Compare pot only 
the Wing Piano itself but the OH 
which you will make your piirchaie. 

It is not only what we it ii the 
way we Invite Investif^tion of our 
offers and wajf our oners -afsnd In- 
vestigation, 

A lar^ 4tnd 



YOU WILL RE. 
CEIVE ANYWAY 



h an d*ettt€ 
Adoi, vfAUh 

fci# foant iff 
Jtndytnt fri* 
by early mall (explaini tbe entire 
jfct of pianos^. 

A book of l,'i5 pages — handsomely 
bound— it is called " The Book of Coia- 
pletc Information About Pianos 
It tells about the Very first piano; 
the qualities of Labor, felt, ivories 
and woods used in every artistic 
piano and compares h jgh. qualities 
with the cheaper kind used in In^ 
ferior pianos. 

It explains the derives of the 
average dealer and agent. 

TUustraies the " Note-accord 



comm ended by Paderewgki. Desci-ibes 
what eoo^tuics a tnuakal piano tone. 

Send directly to us f>or tnc book as 
we ds n^t send either our books or our 
pianos to piano tt^re^A 

its niustrations are interesttog and 
Instruetive to children. 

Froiu correspondents all over the 
world we bear : “ Your sumptuous book 
□f Piano Informatioii and your mliiia^ 
tune models arc the finest and most 
costly musical exhibits we have ever 
seen?' 

You will want to see anyway the 
handsome bocks, miniature piano mod* 
els, etc., 'Bihick wr send yn>tt frte^ SO 
that you can think Lhem over and can 
have them in your bands to Compare 
with every other piano offer that soay 
come to you. 

Remember we sell these Instruments 
at juit about one-half the prices of the 
few others that most nearly approach 
the Wing quality of tone. 



T6ftr off the Coupon NOW, Fill it in and mail it without 
delay. Whether you may buy soon — or not for a long while ; no 
matter what other piano you may be considering — no matter if you 
feel that the njoney is not ready — you owe this much to yourself 
and family to our offirs and to get them at once. It puts you 
under no obligation. Sit right down and send the coupon no'm.. 



WING & SON 



394^397 WEST 13th ST, 
NEW YORK 




PJf^mc Afeitfidit Popular Jfcchdiiffr* 




rorULAE MECIIAMCS ADVEHTESfyG SEVTlOfi 
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“Goodly the covering as thy purse can buy, 
For the covering oft proclaims the Engineer.*' 




Ilavp you pvfT to cnvor Ji piot-p of stosmi plikp \n u liiirry oml found yourself 

without material to ilo itf 

Have you ever wanted to trover a gas or water ]dpe to keep it from freezing and 
expenonceil n lot of trouble I 

If you have we are Kure ymi will be intereated in ^ ‘ Rematiiti ' ' the pipe covering 
whirli Ip nlways remly to put on and reqiiirea itn experience in njiplying. By having ii 
bale of it on luiod you eaai rover any kind of pipe at n moment notier. It ia Hjmply 
w^rapped around the pipe, as you eaii aee from the illnst ration, and for an exposed pipe 
or when an extra good jots iu required a iiulHliri or eanvjis bmtdage ih j>ut on t>ver the 
^ * Retiianit ’ ^ and pnintenL This is ho extremely simple that it hardly seems poanibk a. 
pipe so eovered will save niore steam than If covered by any other materiaL 

*^Kemanit'’ is made of pure sllk^ earhoniKpd, has no coiiihustihle medium^ wtU not 
burn and ts clean. 

In an of this kind it is not possible to give more tlian au outline, but if yon 

will Bend for our catalogue mnl saiihples you wdll fimi mtt Just what ^'Kemanit^' is ami 
why it ia so largely used iu this country aud abroad. 



J. EDWARD OGDEN CO., Cedar and \Vashinj,ton Sts., NEW YORK 



25c. BOOKS 25c. 



ELECTHICITY. Tlif RUtdr ntiil Its IdWft fc->r 
I'^Utitrlising Ebp lim jj uf (*lpi;trio fMirrenr 
er^lli^Et undj IIoh', njim's laii^ . p;pK43n3KtnT mREDCllMn, 
InJiictJon, ouJ iiioOth. wirinj;, 

with exnInnAtiDni!? of slui|ilo A-i «p|illed 

lu dIe^c I nCD I eniuuluikitjA. Lly N. Li. Wlcb 

TiTi orlgltml lIluslrAI li>un Altd E) L!Ti rvnt». 

P41 ]e 1. 

DRY BATTERIES, A prRDttcAl liimdlliirinJt on tlie 
dL>«li;DlD^, fininii; mul or drr ^vlEb 

lablts, tor RutijiTtinilillfitt. pAft tTipiiio, modkal utid t-oll 
wo^h. elf*ctrlo 

and All fHiir|)OFM‘H rocinlrSiif n firs I -rale ha Herr. I’uHy 
lUualmted wltfb 3o nr [fr Inal drawin^a. 25 oeiita. 
paid. 

electrical circuits and diagrams. Belni; 

9 s^loohon of orijziaal iip-tn<djite an^t [IIm- 

prnma for jiistallUij; AiitulIlk'iut^trH, alnriui^, LoUa. t^ler- 
irk ga« h^lilliij^, (^iteijlionefl. elHClrlc pKiwer llpht nitil 
elreuhs. luduotlon eoilfi. oii 4 ;;tne liters, 

dynamon aiid niolnta, armalori?: n iitEllUi^a. liy N. II. 
Sobu-eifier. 25 c*enta, prHclpjilKl. 

ELECTRIC BELLS AND ALARMS. Dow to Instull 
rhem. By N. II. S^'lincliler. rnelmillTi;.' hjitterle;;. tv Ire 
And wErlnjE, cimiiis. p-nnlieN. Iiells. tmr^lar ntutrinti. 
lii^b and low WAlt^ are alqrrnM. theriooiiiat!]. 

HTinimelainrp. moil ihe ioi^ntlnj? and T^nu^ilylner of fmilt!?. 
W'ltti TeS (irlpliiul fIFaprqniR. 25 venKs. |.Hist|>ald. 

MODERN PRIMARY BATTERIES. Tlieir eonstrtiC' 
Hon, AFuI malnleTintuN^. Inelndlnjc iuittertei4 for t^te- 
|ihonoa, telet^rnphii, nleetrle iJghlK, 

roll«, mid for nil PipeTimental work- By N. H. 
Kefaneider, !I4 .55 IlliiFtrntfonF. Tlte be^t nnd 

lateffi AmerleBTi twofe on tho subjeet. 25 eentn, pHisE- 

EXPERniENTIHO WITH INDUCTION COILS. Ft. 
S- Norrle, mitltni' of “Induction CoUp aeu] CoJI Mak- 
Inff." A mnAl inKlri]ir<1 Ire lltHo brwik. foU nf nracHenl 
and to t erpstthp (^stJerSmentp,. fully vjiplnjried In ptnfn 
with hEitin^rmls hints and ALi^^f’KtlonA far eTf^n- 
Ing erteftnlntnentB. Artnoped under the followlTlP 
hendlnjiH; Infrodvctlon: Tlio TTandllnc of TluhmkfirBf 

Coll; n^cperlTnerita with Sparks; RffeeTH la rhe 

Vaeunm; Indwellon nnrl WlrelwB Telejrrapljy. With 



3(1 oriKlnal lltuHtmtlonif. tin the press.] ISi ceEilF. 
[itiHf [laid. 

ELECTRIC CAS LlOHTINO, Daw io IpstflU ejeetl-tu 
FHH Ipnitlpg appnpfltuFj. Vtieliidini' the 3nmp Hpnrt anti 
imiUIple Hyslems fur all pnrpN^iieJ!. Also the eare and 
feleetlon of sultaLie balterLe», nlrlnif and ropalre. By 
]l. S. Snrrle. lOl 5? lUnwc rut laps, papt^r. 25 

n'ntB. poatEiJtIfU 

THE LOCOMOTIVE, dimply explained. A flrat In- 
tryclaetion to the study of the IwKimPtlTC on^lre. their 
desIkPFi. fhiEiBtrnelEoti and ereollon, with u »hart eate^ 
ehli^ni. ht,d 2d lllusEratloua. 2,^ eeufa. |iosl|intiL 

WOODWORK JOINTS. Do«' to piake iind where ta 
pKp ttiein; inrlndlnit niortlse fliid teroni Jolnta. lap 
jolniR, dovetail jciJntB, glue ]i>ln(s [uisl acarllnv Joints. 
With a ehapter on fireulnr woodworh, revined uiid 
I'lihirjjretl udltitni. lol pages, lT^j lUi]Kt rations. 25 cent?, 
rvostpafd, 

SHALL ELECTRICAL MEA5URINO INSTRU- 
MENTS, denerlblug the makltp? and us9p}c of tbe dif- 
ferent Itirdruments, fully llliiatmte'd. 25 eenl?, post- 
pa Ed . 

METAL WORKING TOOLS AND THElR USES. A 
ITandbofik fer Yaimp Enplneer? and Apprenti«^^i. 
^liiiHR how n> Filni|de lotiEsi rerjnlred In metal svork 
Ing ^nc] model itiakln^. Ilhiatrsied. 25 eentif, pent- 

p:ih1. 

THE SLIDE VALVE. Simply explained for working 
enplnefTR. rullr lUntUrated. 25 i^eiua. tiofttnnld. 

DIAGRAM OF CORLISS ENGINE. A larjre engrav- 
ing ctItItib- u long Itud Inal weetlon ef |he Crprllns enpEne 
eylFiider. BhowIrtT relaTive pcw.lt Eons of tEie pEston. 
steam valves, esliniist valven, mid wrEat riEnte? when 
ent fff takes at strolia for each 15 desieen of 

the elrelo. With full |inrllriilar». lleaeb-roila and 
roelc lihaftx. The rFrete ei^plBLned. Wrist platea ahil 
eecenlfloi^. Explii nation of dguree, ete^ t^rlnted mt 
lieav.v psp'^r. l-'l In. x ISJ In. 2,5 rents, postpaid, 

INDUCTION COILS. A praetleal haiidlKiok on the 
ertnatriietli>n mul use of rtmelt and epark eotls. With :s5 
lllit^itrci I Iona. 25 eesita, mwtpald, 

JOINT WIPING, PrnetEeai hltiln for hegtnnera In 
plumbing, Fully Itlnatrated. 25 rents, iinslpald. 



POPULAR MECHANICS 

160 Washington St., ;; CHICAQO 



Ptf^a^c ifeitrton Popular M&ohanioM 



POPULAK MECUAMCS AlJVKimSINil .SECTION 
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To ■ Lot of Oid Fashioned Idea& of the Lon^ Ago? 
DoQ^t Do It t Th.il tl an Age of Progreij I Live With It 1 Up to It I 
Jo Advance of It| if Post^ihJel 

Fo]k« don't use Wood Plugs nowadava to make their fasteDingB to 
Brick, Stone, Tile, Concrete and Masonry* Not when 50 per 
cent in Time, Labor nod Temper may be saved by tiling 



star Expansion Bolts a.d Anchors 



Made in all 
styles 
All sizes 



fn constant 
use by govern^ 
ment 
engineers 



WriXE fur Catalal AD J SAApl«o< and fiv« Slur Holtc n IriAli Ofict lifted, alwayft used 



Star Expansion Bolt Co. 



142 Lake Street 
CHICAGO. ILL* 



8AY0NIVE, IW. J. 



147 Cedar Street 
NEW YORK CITY 





Yalaable Book for Letterers 



Modern Show Card Lellerind, Designs, Etc. 

tir Ntf REVESfD fumoN 

A pnn!!tii>aUrt^:dtsHotiUp-to-I>nln Pen [»ii l Inrush [..otter- 
tiip, Khlup iDsiruciloois rt?ipcctliit; many stylos of letteriui^, 
poffsltlon, ^lovfm1/n^ slnidins!, snacintf. ih.'SJiiiiliiif atid ar- 
tiuiicent4'ntt ivUU llitistratlon^ of lar^o anti liinnlt letter of 
(■jirli nlptial>ot, toffiHUtT wirti a full m^nlysts ami diagrams of 
inaKliii; noiit itnd pTomlDt'nt tlfjur^s ofr-himil lor iTlceTIck- 
titii, etc. 

Ov«r isn iitustratiofls of finlshtHl fliow eanli^iiiicl ptlco 
ttcki^ts atv" Mptli |i filet ti'al liii^triEeMon. uiitsido of a 

Urgre vaitety of stEmilsird show imp I Lil]>liiibet». 

This hook Is far beyoiMi anyth Inn ever piihUshi^l in this Hint, it coiifalns solhU 
Itnictical coin men sense InHtnictloii— bnok tlimt ]s fn^a from iilNSuid iSK-orifSi iiml 
iny^ttlfylu^f kliikn iihilJ i;[Mitiiins 'j,ooo udv*^flhUij? Ihimst's for Ciinl hiffus, I'QSitius, etc 
The prltMi of thn book. Is but . 00 dehTereil to your address. If you dud iKiok iiot 
ns rcprefieiiifHL you have the u rlv He ize to return tiio samv In edoiI coodltiou wllluu 
throe flitys, and i will returu the luoiiey. 

Address W. A, THOMPSON, Ponllic. Mich, 



A NE.W MONTHLY MAGAZINE 

The accotupanyluir lllustmtion shows a small outline of the cover paaedeslan 
of ft imWlcatlou-'' The Show Card Writer," a hmdsomo now llluxtnieil 
moiiUdy, I He first number witl appear betore i^pteiufxiir Kirst (about AiitusE isth). 

No f'ard Writer ran RlTord U> ho wiThouf It a nliiale month, it will be acrt:sUt to 
tlie crafi, iin Insipimtiou to tba worKor and a ilolislit to Ibe eye. Every pane, every 
article, every llluntratloii will bo cipiaf and distinct. If will show you bow to improve 
your skill, how to enlrirEe your field and bow to make money* 

One Dollar per Year Ten Cents a Copy No Fr«« Samples 

— — ' tr r Jf e /or prrwpt chis* A ddress 

W. A. Thompson, Publisher, Pontiac, Mich. 



Pif^aftc Ifcnfion PopuJst Mfchanii'/t 




FOrvhAIl UtClIA^W^ ABVEETliiiNG EEVTIQN 






New Hawks Water Heater 



Wfl Introdticfnil and ^ 1 p thn trade from CtiliGago, of 
tho PeerJeRs Ritche a BqiLer. That experience def^eloped 
our latest emd biEhest etbclencj ana ecoooniy^ 




TTU5 HAWKS 
WA'IKR HEATER, 
of wbleh ^e are tlie 
sole manufaetuTera. 
Tht« lieoJf r id ff uar- 
cl «<j3crior <o 

cuff crfftcrs. Make 

ft 

*>f the h{:/it at 

fine dif compared 
U'ith the Uawhit. 

We [jiTltetbe opin- 
ion of an^ one laro- 
tllar wltb aueUappar- 
alus, as to tbe merit 
of OUT tieateT, la 
principle aad oon- 
atruotlon. A Hot 
Bath centi. 

Hot water ttirous;h- 
out tbe bouse at »]i 
boun. 

Gaa or Gasoline 
for furb 

iTfi- khff ipftGi&iiiiLi la 
^''nlor HocmiiiE:, «lnn lu 
O^toUniy LlKhtlnjr 
and Bwih Bofllcn. A 
uovtl line ot dm* 

*|wdalllM DwaniiT to tlh* 
Cunvutii^QCfl and comfort 
of tile uiodcro Iioijb^ In 
ciCf or coiiulrr. It cent* 
nolhSnft Env-eiUnto AND 
TITE IIAVK Tee POSITIVE 
PROftPS, In irritjiin, Jf 
locar«d in n dt:f 
|i v« uioiD of 70 ^ c plnEnhor. 



Peerless Kitchen Boiler & Supply Co* 



54 Dearborn Street* Chicago 




Hmve you seen the Now Improved 

BUCKEYE TRACTION DITCBER? 

Said to cou- 
tractors on 6 
daya^ test be- 
lore asking lor 
aetUemeat 
Works In bard 
pan and air^^ie 
fOcK^ ^bere It 
can bo taken 
out wltb Ibe 
ordinary pick. 
PaEc^eftornr the 
work blit onco, 
eultlngtoaper- 
feet grade 11 
desired^ 

Write for cata- 
log Ht also re- 
print article 
g 1 T I n ff euWo 
yards iDtleher 
will handle per 
dayand the cost 
of operaiSng, 

Rti^ the hllmul 
It&Naiilill 



Pthrlicir Crf)dc, Alta, Cbd.j rth MArclij 1906. 
Tho BuefcfSffTnirtin.il pdtrhffCn,, FfndlllF. O. 

UDUllffiffffii ;— Afuir Uiihis ftir iffiir matUh* Iti* 3^4 irt. x ft. Hitchfr 1 

piimlLiuffil rinm TMi, ] iwn B.1iTDto rI^b iTia fulU>wijij rfi^jLl*; 

In Ri;^ IffHmthB nn«ch1n(rc4n l,rjlH> frff4 of 6 rent diicH |hit i4 

hnun, ini-JiMling dflas* Btid itogvs la haMl, drj^ cLiS CltBt!|e4f» a pg3ii:b 
fin iTi>d sidf* ihff niNchlhff i;iin m munt«<l nn tn ent H>a ffcL ]i«r 

tli4 ff iie of m. maji -i fint it vi 1 1 <1 TBO feet pfi' dns ^ n u HH<rout vto |i« 
br« to pLct tfaff vWitffl t|i»4 miiX coll lato »jjio ]k4rl uf Hid hi 4- 

ehliiE.rf. 

1 Iebvb dng in prauhd Minpn^od of i^tbI and hnuMcM lar^sr tlirtn A 
btab'a iiffnil, hit |L ii iKit «ccinomi»l. 1 am Ba£li.Sffd ibat tliff iiiachjDO 
wkU do Uio «^rX of ICid' nifn at om tf-tatith. Lho coat of Itnod 

Ymim trills,, J- K. Wcrtidi, C, R 

IHe Bqckcyfl TrtdMoit Ditcher Ct>^, Findlay, O. 



Let there be Light 

RELIANCE 
ACETYLENE GAS 
GENERATOR 

MAKES LIGHT 

FOR THE 

Home, Factory^* 
Church, School, 
Etc. 

Automatic Water -Shift — Water- Feed Valve 

ReiiHTic« Genemtora are aqulpped ^Itb a rQtarp vater- 
v^alre wbicb, not bolxLg dlroctlr conTiocted to tbe irater food- 
pipe con t'uyl tig tlio wstcr to tbocArblde, abtAolutoly preTenU 
the vater irciiu roiu^bfu^ tbo carbide uiYtll tbJ» valra 1 h 
bronffbt Into oparatlcm, ft.utnmBtli:;Aily,. bF tbo downward 
nioYoment of tbe b«ll, wbJcb wbeu the gas bocoiufti 

eafficieutty low to te^juire nn .supply , Tills post- 

tiv«Jy praveuti^any tvairte of gus after llghtti aretoTaen oft* 

WRITE FOR FREE ILLUSTRATED CATALOG 

Giving Full anfonximtien rcffOrdiDr all 

ttylei ol RELIANCE Geoeratork 

The Gem City 

Acetylene Generator Company 

DAYTON, OHIO 



Publisher’s Notice to 
Subscribers in Canada 

The Post Office Department of Can- 
ada has abrogated the treaty in force 
w ith the United States for many years 
by which periodicals have been malted 
from this country to Canada at I cent 
per pound* The rate is now made as 
high as to the most distant point in 
the world and forces Popular Mechanics 
to raise its subscription price to all 
Canadian subscribers to $1*50 per year* 
The retail pria* on newstands will 
remain at 10 cents per copy as the 
new'sdealers' supplies are shipped in 
bulk by freight* 

POPULAR MECHANICS 




Plrnmfi iffniifitt Pnnular Itff'Ttnitie'* 







The Kewanee System of 
Water Supply 

Will Solve Your 
W ater Supply Problem 



The Kewanee System of Water 
Supply will solve your water supply 
problem to your entire satisfaction, 
economically and permanently* The 
Kewanee System has successfully 
solved over seven thousand of these 
problems for country and suburban 
homes, public institutions^ apartment 
huUdinpfs, hot els, neighborhood water 
works, small towTis and cities* 

If you live in the city and the 
pressure is not strong enough, or the 
water is impure, or the water rental 
is exorbitant, then it will pay you to 
investigate the Kewanee System. 

If you live in the country or the 
suburbs and desire every convenience 



and comfort offered by the best city 
water works, then learn ’what the 
Kewanee System will do for you. 

Whether your require rnGnts are 
moderate or extensive; whether you 
have but one building or a hundred 
buildings, the Kewanee System can 
be installed to your advantage. 

Our broad practical experience and 
the technical knowledge of our hy- 
draulic engineers are placed at your 
service; and we make no charge for 
preliminary estimates and plans. 
When you install the Kewanee Sys- 
tem, we protect you with a guaran- 
tee of satisfactory results* 



Wrile for our contplete sixty-four phijh illtifilmted cntaloi? vhleh 
full inrorrnHtion Kowaneo £^yslvm of Water 

Sut>{nty. It is the moRt cumplctc entaloK on water aupply ever 
published. It wit] give you a dear idea of the frreat possibil ttlea 
of the Kewartee Syeteifl, ho W simple it ia how adapted 

to your needB. Tell On what you want supplied with water and we 
will fiend you tbia cat&lug by return mail. for catalog No. 14. 



Kewanee Water Supply Co,, Kewanee, 111. 



No. 32 Broadway, New York City. 
S20 Marquette Building. CMc ago. 
404 ijiuitabLa Bids.. Battimore. 
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FOFULAB MECHANICS ADVERTISING SECTION 

^ 



HAYNES 

RELIABILITY 




Model '1 « lliftyne^ Limouj^lne 



The m^kern of tho Baynei hare baeo c1«T«lopliR 
their car for ymr^. They know their car through 
arid throiiRh^ >earaftc^r year they hare smwd their 
old Cura come baek after varied u^and have spotted 
befe Slid there chuQcea for LnaprovoiueDta, 

Their 07^ rience has developrMi for IM? a car that 
cau be siafely advertised for rfFiahyiiy— acar that 
can he It contains no parts made in the 

i^aipies Factftry^ uo principles that are unfaiuillar to 
the Haynea desT^ers* 

in these days, when every blachimlth Is buyloR 
parts and assetohUnR cars under a private traue^ 
mark, ttiefact that the Haynes factories really make 
et^rything In tbelr car Is a guarantee of Haynes 




Model Vi Vanderblll Specdi^ler 



The Haynes Standard 50 IL Tonrin^ Car for 
Model the bighest powered shaft driven 
car built. Price , $3^00. 

Send at onco for full InfonDutLon uad udvanoa 
spec! li cat iohs. Address, I>esk P-P« 

HAYNES AUTOMOBILE €0., Kokomo, Ind. 

Dlletl Avl«a^Ue MjiiBfHtiirer& in Aaeritt. HenlMri A-LAV- 

New Yotk — L7I5 Brsadway. Chie^go — 1420 Michlgs.& Ave. 



HAYNES 



Business Opportunities 



' We have bad placed in our hands ftn* 
iicgotiatioTi patent rights on the folloAviug 
iiiventidJUKt 

A IS^fht flasker sigu which has all nf 
the advantajj^ea of an electrical Haatief 
and is imich cheaper to maDufactiire and 
operate* This sign is especially adai^ted to 
Mtiiajlcr cities where gas can be had^, and 
where electric ct.mip:iniea are tlis|iosed tft 
charge high for motors to drive the 

, fleidric flash signs. The inventor is 4 
' skilled machinist, who can superintend the 
TiiauMfucturo of tliose signs, hut neetls tlie 
coojjeration of a husiness man ivith soffi' 
cient capital to introduce the signs. 

A pneumatic hammer which has proven 
I)}’ actiml teat to be superior in many re- 
spects to the pneumatic, hammers now cm 
the market. The cost of manufacture is no 
greater than the cost of niukiTtg the other 
hammertf, and at the prices at which saiil 
tools are sold there is a Aery wide margin 
for profit. 

A combi uationi tool, etimprising ]diers, 
Avire cutters, Avreiirh of iliATerent sizes, die 
stocks, etc. This is a high class tool to be 
made out of drop forgingg and is especialiy 
suitable as an emergency tool for automo- 
bi lists. 

A hand ’Take so eonstrueted that if a tooth 
should be broken, a new' tooth can be reatlily 
inserted by the user* The head of the rake 
is made of I'ast iron or can be made of 
AATOught iron if desired* 

Au amusement deAuce made principally 
of Avoo<l on the gimeral jdan of a kcc shaa^ 
Avhicli is capable of being made small ermugEi 
to 1>C used in the house or large enougli lo 
be iisefl in public parks. X similar device 
i*{ ijoiiig c£:tensively sold at this time. 

I An electrical iw>lderin:g iron in which the 
eop}ier is c|uickly heated and iviJl retain its 
heat. 

The imentions aboA’p named have all liceu 
^ thoroughly tested nud are ripe for ittfrodue* 
tion to the public. The entire or controlling 
interest can be obtained at reasonable fig- 
ures ill any one of the inventions named. 
If you have from $1,900 to $5,000 to invest 
ami are looking for a good opportunity of 
engaging in the maiinfactiire nod sale of 
iirlicleB for which there is an established 
ejemand, Ave Aviil be pleased tn give further 
jkEirtieuhirs io reference to any one of tho 
above, or better still, Avoiibl like to haAO 
intending purchasers call at tnir iffliiee ami 
make such jieTsonal investigation :eg the? cir- 
{■iimataucps may ivarrant. 

Popular Mechanics Patent Bureau 

160 W^hington St. CtllCAGO, ILL. 




WPl'LAU MEVllANWS ADVERimiSG HEVTfON 



y[}5 





^\'aj=! i-onplptr^fl !it tlis finish of I ha dilcrtifa 
Minoi‘ (Mnb'K Uelilaiiillty Kuh on Jimo 'lUlU. 

Mora Racytype Roadster No. 1S4 tinlij^heiLl on 
Jvihi? liLhi itL K'ew York Ciiy tlip scvore fmii' 
st^'ik^d lionntd contosL ivitli n pfirfopt 
stvi’p. Tbpn IV i III al] sirals in mot start^!<I ou 
!Mn]idiiy. .Tuno :;^-Uh. rrmn New York City for 
Oncaiio, TIL, arf'ivi-'fi In Chltnj^o Thtii'j^day, .lime 
■JTth. with ill] uttll IntarL stiirttitl in the 

Cliirngo JielinbiJity Run Kiiclay, .Tiiim i^Sth, aTn.l 
finished rills t'lm wHh nil seals still tntaot and 
I'itli a pyrfoot snoro j^xeeTH a detn^' of :££i miii- 
u[t‘s On lUK’Ount of n I aim dry \va^^(in foroifig iha 
ear into liic onrlistone lo nvoid Jiociilent, whlok 
lun.lly bent thp from w bools and ixun polled ttio 
ili-Ji'er to ncn very slowly to llio finisbliiK' ijulni. 
Over SrOOCf miles running without making one 
fiibgie adjustment or the use of a tool of any 
kind for vepalis, under a Healed bonnet. 

A World's Record: This pcrfnrmrmoo oon- 

istltuU'B ill orori," rispeot it ivorlcrB record, and 



Ih nnqucstlotiijlily the liai^lewt ami at the same 
time. fiHTm t3ie buyers' Btamlpuinl. tbi.‘ most 
Hncisfaettjry lest, tu w'liich it woiild Ite iioi^yiblc 
to HtiLiject a ciir. On iin ordiniU^y niii, e\ea a 
non-slu|> run, there iw an o]>]3orUinliy for thc’ 
driver Ut make ndjusiments. and on sneb a trip 
any number i.if minor trouldes migrbt arise and 
be adjiistc'd l.iy a skillful nieciiariic, without 
niatto'Jalb' delLtyinf^: progress, hut with the hood 
fastencrl down, the trhiismiaslon, baitery box 
suid Hoaled up, theic w'uk absolutely no 

i'ldHirtuniCy to make adjuatmenl on any 'part 
of the power iJiunt, anil ilierefore ttie moehati" 
leal nbllily Hif file driver out no [l^rnro what- 
Sfievor on sucli a tiip. That the Mora went 
tbrotjgh miles under Kiifli severe eondi- 

liouH [iH this Himydy provfs its olaim to being; 
Mechanically right. 

This is a World’s Record for any class of 
Motor Cars. Retter look Into the merits of Tho 
Mora, 



Write ffir ''*Thf‘ Seale4f Round" — a cumpLefe \tnry of the runt ll*i free 



The Most Wonderful WORLD’S RECORD Ever Made by a Motor Car 



MORA MOTOR CAR COMPANY 

23 Mora Place, Newark, New York 



“MORA Makes Good" 



“MORA Makes Good” 
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-SHMPER TOUR TOOLS- 

You cat> trouhl^e anc( uvm tlmft, you can do bfittiSr 

woHcwlth less effort If you have in yourt^p or home a 




PRACTICAL 

GRINDER 

It will sbarpeD edged tool 

tn oae teotb the time that 
an ordinary grindstone will 
sharpen It. ihe alimdum 
wheel will not heat the metal 
and cake the temper out 
either. We giiai-aatee that, 
Clamp H on table or bencli, 
hold knlfa or tool Hijhtiy on 
grind log wheel and tum. 
Tbat'a alL Any one can do It, 



Uniform wheels for genetal; puroose work’-spoclil 
beveled wheele for oertatn styles of Implements. 



A NECESSITY IN THE SHOP 

A time and bother saver In the home. Nothing to get 
out of order, no water necessary, do chain to buckle or 
belt to break. Small and portable^ will tiare Its cost 
ta a week when drills and tools are carried out o1 the 
tiiop on outelde w^ork, 

SEND fOR fREE BOOK 

Practical Talks About Practical Grinders. It will 
settle the dull tool and dull knife bu-siness for you. 
A$k your dealer or send to us direct. 



ROYAL MANUFACTURING COMPANY 

199 C. Wftlitut Str*»l, - Lkn«»«l*ri Pb. 




CATARACT 



A LXWSPLIlTI: shop l-s BulUbl« for jill ttnJ* oE 

rruvi^mii, *ai*eriunjniBl wnT-i or loot miltltijT, bv th« Nl'W 

CATAHjLn patcision UTHE AmcHabi^?. 

^ “■ ^ 1 - “ pTiht OF tool 

■nil* la 4 rrvo]«t]> 7 n fflw uiectimici ahi »irAn of, and ia the mort 
“ 'jH." iTlUrchangodW* outfit If iotai^ 

AJtod i 4 B.d for furthar intorojitLon anij wuiploto cotaJo^o 

AumjPAOnrBxn 

BUNKl IMS., ISM ItH IJictli Avcow, CIKAM; 

BrususEis I«W 



2^^ A BOOK FOR BOYS 



How to Make a Pape^r Bo«t— 
HowM MikeiHinrcllJtJit— 
to Make It W'fttcr Wheel— How to 
Hake Your Own Fluh lug Tackle— 
iVimporary Campe 6nd How^ to 
Bulla Them— Pcriaaoeut Campa 
and How to Build Them— H<:rwto 
Build an Jmltattuu !itmet Car 
Line- How to Make a Water Bley- 
clh — Bew to Stake a Ululaturo 
Windmill— U dw to Build an Ice 
Boat— A Kavt*l Burglar Alarm— A 

MeclmnlraL VentrUnnolHt and 
How to Make It— Hthw to Make a 
Boot'BUi'Hlug Cabluct— ■Renew- 
ing Dry Batterlea— Bow Ui Make 
Water MOioru — Hnw to Make 
A mlqtie”Cloc.tsfn>m Up-to-date 
MaterlfilH — Lettering a Clock Dial 
—Howto Make a Wlnflin.ll]of One 
or Tw& Ho^power— How' to 
Make a Trap f«r Rabblte, Rate 
and M1i>e— How tn Make a !?niBll 
Searchlight — Kites of Many 
Kluda and How to Make Ttit^m— 
Jug Flflhlng— How to DtJ Orna- 
cuental Iron Work— Ornamental 
Metal Guarde for Open Fireplaces 
— How tyi> Make a Pr(]p4'l]ihg Vo* 
h ide— How to Make a w ater Tel- 
«rope— How to Make Paper Bal- 
loooe — Llow to Make a U^to- 
grtph— Useful Articles eud Or- 
htmeubj Made of Old Bicycle 
Parts — Derlr™ for Winter Sports, 



Your Newsdealer will 

order it for you« 

OF sent i>ostpo1d for 
i 25 cents hy 
THE PUBLISHERS 




MECHANICS 

FOR 

YOUNG AMERICA 



How to Build 



BOaTS, WATQl MOTORS WtNP WLLS, SEAACHLICIlT. 
EUCtRlC kIjSMiLAR AUJUd, JCS SOAT. WATES 
EKTYtlE, CABiNS, CAMPS, O/XKS FISH- 
DK TAdELE. KITES, DOTaHOM 
STg££T CAH iW BTC. 



The Dtrectiofu are Plain and Complete 



AdKCAv 

mrMV- 



PRICE 25 CENTS 



25c. 



How to Make and Use Thein^ 
Ct:iasl]ng S]i:!da, Cludr Slelghe, Tt?- 
bogean Slides, and Sklii — now tn 
Make Rubber S.tajU|»^ — How tq 
Makn a Baggage OarrliT for Bley- 
dea - A WatftrUB ndleatSck— Boy^a 
Eand-Pawer Auto, How Made- 
How to Maki! a Pair of Dumb- 
Bellsi — How bo Kid Your Yard oC 
Cats — How to Mate an Kia*td- To 
Light a Gafillglit Without Matt hea 
—Things a Buy Can Make Out of 
Old Bicycle Part^ — How to Mako 
a Wind Broprller—PhotA (graph- 
log IrO'iu a Captive Ralh»m—Hnw 
to Make a Simple: Burglar A lurm 
“To Make a Rintler fur Fopwiar 
Meehan lea— Howto Make a liani- 
nii>ek— Ehdr le Rat Eatemul natop 
— Bt( w to M aki! a Ml nlature Steam 
Turbine— How to^Aite Thrtmgh 
Yi^uir Baud— 'How' po Make a 
Wood-Torn ing Lathe Out of Ah 
Old Sewing Machlne^TIowtoRft. 
tnove Btiblna f i om MarbRi— How 
lo Make n Turbine Fnglne— How 
m Make a Lead Cannon— Bow tfi 
Make a Wlrc-less Tel^uaph Sye- 
tem- How to Make a Toy Battery 
Motor Lift a in 3 b. ’Weight^To 
Renew Old Dry' Batter h^— 'We.ath- 
erpeumtln^ f<fr Tenta — Hnw to 
Make an BlenrlT Funuice Rogn- 
latter— Hew to Ma’he a Simple Fire 
A lanu —How to ^Make a Bell Tent. 

Publlsticd by 

POPUUR MECHAMCS 

1 60 Washington St 
CHICAGO 
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“ “ ::: :: “ r the navy 



la aivaiting any yount; man of good cbaract^jr and fumnd health, and it is worth his 
whllo ti) cimaider whjit the ?^iival service offers him. 

The Pay Is Good — SIO to $70 a numtti, free of living cx|Kmses — with a 

clmnee to imrease his wagei^ by various allowances; lilKJTal 



1; mid Totircment on % jiay after 30 
chain for a man with a kna<k for 
niechanics to Ic'arn a trade at 
(>rie of tlie Xaval Heliools and 
i\t himsrlf for a eomiwtent 
liveliliood, either in or out of the 
Navy, A chance to ricvelop a soimd 
physical iiofly by fresh sea air at id 
various forms of athletics. 

Adviincemeiit df>C3 not stop with the hiyh- 
tailis^ted ratings, Vmt a man may toome 
a warrant olhci^r, ami if especmlty cai>able, 
may try for a cornmiirision. 



Ad Illustrated Boaklei 



telling all alsmt the Navy^ will In' sent 
free applieuti^jn to any Navy Re- 

cruiting ?^tatlon, or hy addret^ing 



BUREAU OF NAVIGATION 

OciS-k Navy Dtpartmeat WASHlNGTONi, 0> G* 




A School Within Itself 



Thtrc are XX rhapt^m la all, XTX eairylng 
you from the ruudameDtal principle's ot eJec- 
trlcLif on Lbrongh the various branches to a. 
point wbe-ire the ciirefiil i^tudeat tooiprebetidd tb€ complete UeslEitlDf^, care^ and operation of a dynamo 
er motor, and l chapter on electric initomoblleg, oiitlininf their construction, care and operation, and 
all nhaul Storage battcrle?! and how to handle them. FCach subject la carefaliy wrltteb mid to the pnipt. 

After a studeDtatadles a subject, be le questioned on that 
Hithject In tueb a nuuiner a^ii to bring clearly to hla mind 
tbe polbta he ueeda to know regurdlug (^ame. A DIC- 
TION Alt V In back of book will enable him to learn tbe 
tneaning of any electrical word, terra or phrase used Id 
this book, ns w'cll an hundre-dit of others merimraou use. 
All r(K;ulred Cables neieg^aary In the atudy are la It. 



'ti^^ipMCTICAL 

t^FgECTRlClTY 

A eufliwlti ft 



rBAfTER 



table op SUBJECTS' 

CHAITI'R 



I- WIrint 

II— Electric ^alteries, tUc- 
tricPIatinE, 

in— M akih tisfli 

IV— The Mnnetic Circuit 

V— Jb^ifTctlc T raUlwi 
VI— Magfictlc Luka^c 
VII=Ci«ir* y in Eledric Circuit 

VIII— CulOitollan of Size of 

Wire for Mutftetlzifv Coils 

IX— Calculsiion of C, M, f 'a 
in Electric Macliirtca 



X— Counter E. M, f, 

XI— hystcrulaand Eddy Cur- 
rents 

X1(— Annsturc fteectiaii 

XIII— SparbtnB 

XIV— WindiiAf of Dynamos and' 
Molora 

XV— Proper Method of Con- 
necUns Dyaa mos a nd Motor* 
—Self 'Excitation and others 



PER COPT— FOUETH EDITION- te, 000 COPIES BOLD. 

The oUer we make of refandlog moner If book la not 
entlafac^tory upon examination is an UnuSUai. oM£ la 
connection w'lth tb# sale of a book. lUit w’e have no fear 
of Its return. Voar daclalon will be what tbousands ot 
others liaa been. Money would not buy It If It ro^ald not 
be duplicated. We could print Cestliuonlals by the bun- 
dreds. It la best to order and be your own Judge of tta 
merlta. 

aEVELAND armature WORKS* OevcteDilp Oklo, 

AlCESlCi'a 0 B£ 4 TXST B£Pil 3 l WOHXS. AmtilUV »d Flfldi Wenua— 
ConLmulaian SlUd, 



rorm^An mi^ciianics AinEimisiiNa section 



nss 




ao HOeSK rOWKH, S CVLlNDKIt 
WKUIIIT 150 LKC5, 



Airship Motors and Engines 
for Mechanic al D evices 

IVlitirc* liplit wt^ight and prf^at poww are 3^ 

\i} 40 horse i>tevLT air cooleil LarjriT moton? 

to ordiT, St'iid for ralalojjue C. Otir motors liava 
inlo[>tcd f>y the United Stato War Ik^paitmeiit. 

G. H. Curtiss Manufacturing Co. 

Hammondsport, Y. 




Mllh or wlihoul Motar^ 

All sizes from nmall^-st lutKltlt) of Jl^blwt weEght to 

captJvo or Jotiir Toyastt vfsj^cls. 

Vateut lu&ehlue vitrg]](j.ti<^d, hyrtri)peTi-j)rnii>f fabrit s, tc^tilv 
for speedy ronstrurtlou, jjm varril^Et iiiiSd«. Pui«ni h]^dr<i- 
gen [iSiS jitnrrfiiorsyHiteiDHH ronipleb:* alE sizr.'ti. 

JhjistlntBteg ntAile; iiraetJ^'JiL ndviri?' gtvErh, 

Ldirgs^i lOOHt riHiublo UiaTior'irU^r? tii Atorrlca. Operttit'd 
m liu gaa bslluons for U. H+ OorerTimont. iDstni-c-tloiuj 

given p s11 sorts of riptTiin'^nt?* ron<lLirt'''H^lr fJnly Aoi^rtr^n 
iDflUtLibi of Asrcinsutkrft. Atiy feind of ifaa ballH^io asretitWp 
Captive or frw, or uirsljlp fllgluu nmdo at any latio or pU^;e, 

CARL E. MYERS, Balloon Farm, 



ELECTRICai HflHPBOOItS 

lO CENTS EACH 



1 . n<^w to M[ik« « D^nuno 

а. H«wr 1o X TBL^pbofis 

3. H.4W to Make in l^leclrle MciU»r 
A. How to Meke a Jiitoraite Kelteiy 
Eow Lo Mflk« a nLgci>burfk 
tibKlriC ll|M;hl|:igO 

б. Bow ta Bake s ILafoelo II4- 

clblho 

T. How lo Sfnkea Hnllral Iqdno' 
lion Call 

S. Hrjw ta riaka A Pocket Ao^ 
cmnuJitor 

f . How tcr MAJte ft Pl-unfv BaOafT 
to. Buw tci- Mike o V 4 I Mn-'O^r 
11l Bufr M«ho « HiH FftDomcikr 
]!{. Jjnwio Make ft Hatid I>r ._iAO 

1^ How to Mftke ft Tftlkiuf Mie 

chiiift 



U. How lo Make a 1-G H. F, Dy- 
040)0 Or HciIOF 

IHl How to Make a Tof Motor 
]6, KuW to Mnko an IIleL'triC Bell 
it. How to Sake ft Teles rftph ift' 
rtmnirnl 

If. How to WIdA AmfiftlUTVt 
IB. Hnw to WinJ Field^Mftffnetf 
How to Mftlie fto AipFpcieF 

21. Knw to MfthD 4 TlieruioElftl 

22. Motor Sotaiion 

23. Eow to Mkke aw Electric $cld- 

ftriQf InX) 

St. How lu Make ftn Elerlrir HuUr 
Ij.'i. How to Mmke an ELec. PurtSHce 

26, HowtoMak^a HftnA Ft«d Ire 

27, H^tw to MakflftJninrSparkCoi I 
Haw to Make ft AheAHiai 



RUBIER PUBLtSHIMi CRMPANY, Dtp^rlncnt LrM^ MASI^. 



HOW TO MAKE A TELESCOPE 

}lo\v to make, at an es:pense of not o\^r ¥5. 
an HstroTinnucal teleseofie which does as good 
work aa instriiiiientifl cofltirt^^ SliOO; will t>e dc- 
scriVieg] and illnstriitcd in Popular M!ec 1 1 aides for 
Oeitober, I^K)7* The article is written hy a young 
Ilian who made such an iiiptrument,, an<f with 
it he discoveretl a comet wdiicli had the 

big oljflC'rviitorics, 

The work reipiires some time and patience, 
but ii3 much easier than woukl lie siippow^L 

I fish gcdii.K>l t'la.'tj^.'S graduating nest year, and 
desiring to have enimethiug which will )ai»t in- 
definitely an 1 1 be ahvaya ustdiil in years to conic, 
may find the above auggei^tiou of advantage. 



PEERLESS BOOK FORM CARDS 




NOTICE SMOOTH 
EDGES OF CARD 
WHEN DETACHED 



WrU« urn fvr Sample# aaJ 
Pric*B« 



ARE BOUND TO ATTRACT ATTETTION 

ThcT ftTc bound to|;rthrr in tftbft nf and when deiached from 
book, fttt edfrs rrm^in pcrfecily MJKioch — no poFlorkCioh what- 
erer. VVhm your carda are rariied looirly in case ihoy Irldom 
have 3 fresh clean appearaTice. In BoOlC FOHM every card Is 
alwiys perfect, no msiErr how lone esrried. It la a DRAWING 
CARD, beciUK every man who fees j.t detached From hooItT wantk 
to look clasier and oiamlneir. Vouicard if then laid atide for 
future refcronco, and. tout interview ji falned. Let ui send you 
a sample tab oF th«c ENGRAVED BOOJC FORM CARDS, The 
fCiult will 9urpriK you, 

THE JOHN e* WIGGINS COMPANY 

80LC Manupactuiiers 

ENGRAVERS • PRINTERS - DIE EMBOSSERS 
17-10 EAST ADAMS STREET, CHICAGO 



Popular Mechanics 



Vol, g. No. 9. 



CHICAGO, SEPTEMBER, 1907, 



Id Cent* a Oopr 
tLCKi a Ywu- 




DIVING BELLS FOR MODERN MERMAIDS 

How the Performers are Able to Remain under Water without Drowming 

who hit VP witiiespt^fl tfip iiipniirtid upl hiWv l>ppri ^rreatly pUK^lod to 
how tlio jiprfojoiu'rs wort' jilito to itJiclpi' water a mod] loii^^tM’ 

poriiKl of lime than a pri'T^oii coultl ]jospilily lioltl liis hroalh. 'The LoildOii SkeTfr}i 
mils how it L-i doDOj as follows: 'Hie jirindple is Wi‘11 sEuavii hy our oomhinutioii 

of Jrawiii;^ ami plioto;;i'af>]i, Mudi mermaid (or, in soitio cases, ead] eel of twt> 
or til roe mermaids) has her own diving-belh He fore I he eiirlain rises the iiier- 
mnitls take their stand n ruler the diving hells, wlddi :iie tlien lowered into the 
water. When the time eomes I'm a mermaid to risi' to the surface she holds lier 
iireatlu dueks under tiie ed^u‘ of tlie hdL n^sts a find mi Hu- small platform shown 
at tlu' side rhf tEie belL and is rai?<<‘d to tlie surface liv tlie aliendimt in tlie bell. 



There is a special bell, also, for Father Xeptune, his boat, and his 
parlv, aiirl a small h{dl from which the comie iiian of the eoinpaiiv eatdiey a live 
do^ at the end of his fisliin^^ line* Tiie working of tlio devu'c^ is easily illnsl rated* 
'rake a glass tuniblei' and plunge it into the water, with tlie month }>crj)cmdicu- 
larly down. It will he fonnd tliat very little water will rise in the tumbler; but 
as air is conipressihks it could not enfirely exclude tla^ water, wliieb by its pres- 
surt^ condi^nses tiie air a little, Ttie bells are jmuh* tif boiler-plate, and liave air- 
liose connections, telephone, and elect rie light. Tiie mermaids are protected from 
cold by lubfier under-garmentSj and their grease-paints are waterproof* Direc- 
tions to tlie performer^i are given by telephone and by rt^d and green stgiial lights* 
Many have thought the scene an illusion produced by an arrangement of mirrors; 
this sJiould enlighten them* 



Illii*kMi.i but Liva McrdiAldA wh] Rt»l Water 






POPULAR MECHANICS 





flea 



TYPEWRITER WRITES WORDS 
AT SINGLE STROKE 



Hflndy for Repoln 



A NEW FIRE TOWER 



Oliu of tise Uitesi iirventicms for fight- 
ing lire is (he tower si town in llie illus- 
tmtions. The iijiparatuss is mounted up^ 
on 31 ear velileli esin he used 31 s an 3 UJti>* 
iMohili' or drawn Ijv lmr.-4*s. Ksicli pair 
of veliivls [la.s an independi^nl stc^erhig 
device and tliidr own niotor. while a 
third motor is uschI to raise or lower 
the tower. Kh‘etricity is supplied liy 
storage batteries. 

The tower is built upon the principle 
of the aeeordion and C3m also l>e ojx^r- 
atfxl by liand, if nwwsary. The phii- 
form on lop has dying bridges wiiieh 
are thrown Out on either side to the 
various stories of & buniing building. 

A noi;zle is pla, r>tl on the upper plar- 



form. Tt has a flexible eonnefition wdth 
thi‘ ground and if the force from the 
water mains is not suiheient the truck 
liiis a special pump^ operated by a iiio- 
tfir* to i\iise tlic jiressuro a±5 destrod* 

The tower makes a very eompact 
body wlicii it is collapsed. Outriggers 
ou the base prevent any danger from 
toj>-heaviiies3 when the apparatus is ex- 
tended to its full height. 



A new typewriter will soon be put on 
the market, which will write a complete 
word at one stroke, 'rwenty-fwo of tlu^ 



The Keybottj-d 



short words most used in ^orresponil- 
ence have been chosen, as indicated on 
tlie wonl-kevs of tlie cut of the la‘v- 
iKiard. ^riie carriage sliirts autoiuatic- 
ally by touch iiig llie proper key, and 
tbe platan nivolves either lorwartl nr 
back in the same iminner. 

* * ♦ — 

AUTO INSPECTION DEVICE 



For tmrposes of repair or inspection, 
or for display in salesrooms, a French- 
miui hiis inventtHl llie device illusimted. 
Jn operiition the frsime h secured with 
the long end on ,ihe thH>r, Tim car is 
run on, made inn iirt\ suid a fastening 
releast 'll wdiieh allows the tilting frame 
and the car to 1i{> as shown. The 
wheels run in a trough In alkuv an un- 
obstructed view of the under side of the 
ear. 




Hive ymi ever thouj^ht whit will 
become of you when your earning capa- 
city i:s j;onef 

At 50 wnll you still be workinfr for a 
linv uiffe or enjoying; a good iitcome? 

Only will put you in the 

class. 

To learn how you can receive this 
tramin;^ without givini^ up your present 
occupation let the Intertiattonal C.'orres- 
poiidence Schools you. All you 

have to do is to mark thr cou]ion as 
directed and mail it to-day, There Is 
no charge for this advice, 

d’he I, C. h. method is so easy that 
you will he surprised how quickly you 
will he enabled to command ii much 
higher salary rif tJff /Ur /jc/f. 

No matter who you are or what your 
[iresent occupation, the L C* S, has a n ay 
of helping you* It is an institution of 
experts — experts in helping poorly paid 
men succeed. All it costs to learn about 
it is a two cent stamp* Is your future 
worth it? 

It h galling to see the other nian 
pushed ahead ivhen you ktiovv you could 
do jLisI as well if you only had the 
training. ItN the training that counts* 

Dunngthe monthnf J unr3S6 students ^ 
reported promotion and higher saian^ as 
a direct result of 1. L'* h. training. 

The 1, C. S, will help you : hut YO (J 
must take the first step, 

Mail the Coupon To-day* 



Slra«r ahhI Nci*_ 
CtlJ 



.eltaia. 



IntenatlQn^I CarrespondflnDs Sclitiolap 

UojT S 7 S, 'it’lifliM «>, KA- 

w LUniMt rnrtlti^r i^bLI^nlion cm my part^ 
tiDW J rni] qiinllfy fmr^L UiJTizrr fAlHry In Uiu pcwi- 
llvti vi [ ItuvA tiiai-KiSi X 





Itr-r’hafi'lf hI 


I'ltnfl* r Jip bt r 


Tel«fhhDnv 


*iJ'ciriHna»iU 


tlltHC'b I*l 4 f IJ lllljc Klipl.. 


midur Curd M rllii^r 


Hei'hUiii* ]^ni(lDe«i^ 


WliidHtw 'IVliitnt^r 


Hur' cy Dr 

HIjIiUvfi arj emrlncvr 


{■Dm mivjvla.1 I*uu' 


{'Ivll KnclDCi-r 


lUii^rrat'ir 


lluUdIhE CDnirmi'iDr 


t^vU Servlet' 


JPrMI 


Im 


ArebUec^l ' 


Tl'-me.IJi* MIJl ^jpt. 


HiructuHal 




Urldipci Fuitlii^c-r 


KptE'ini'tP 


Mining FniiknHP 
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“Comfort** Self-Heating Flat Iron 

SAFE SIMPLE ECONOMICAL 
AnFlVT^ WAITED 

1 3 CV£lt¥Wfi£RE 



CoBtB oar c«Dt per Makes its 

own No hot store. Most odd- 

venjeot ancl eHjoQODitcal hou^ietLOld 
uilcLa ever iaVBDtad. 

For further partlmilars an(3 printed 
matter, write 

The Hawkes Hat Iron Co* 

377 Oearf^orn SE, Chka^a 












TypewkiterYree 

'LVERY-STUBtNT 



;>uia<jnrd aiAbdi t;*tb»i;il«<L ti>r 
DU 1 1 tv Dj^irMT, 
Iff ititLlt- Liriitlvirt, 
tsgnjFW piM'iirk'i any 
pradui^t^' T<^Qlvn th* 
■^SraJ^mrcra DWKiviJtd 1 rj 

dftf>Kr I ttkl; TWK 
LNsTitL’TE^ JIu 



TYPEWRITER BARGAINS 

AM fetaruiiinJ fis JliiS. 

niU'']]lr]] L''r^ llJiTt" bOtiU 
ocLly Klli;lLt]j' UHnJ — are g;i;.ii»i[ 
Ctrw. SLippenl utL apprnVAE. bL'HK't. 
ti'iya Ty I »e Writer before wrttlnu 
us. We win Hilyfi' ttie bHsf 
E}]M;wrltur tuir|;pLlni 4 LUat eAU be 
tUTrn.:d. A^lilr^^^w 

McUughliii Typewriter ExcbBi|c 



W N, Still St. 



Bt. Lnulf, M(i. 



AT LAST 



A rhR4F F rBtlnbCe trpp> 
wrklx^r, jUME ilif! iiLud 
3'ijtt liav€ heen loiiklti^ 
fur. We giuAFaitte e 
i;y».Ty ty p'jwrll-f'r Ii<r 1 
yflar, l-JuliltetroiiE 
guu, tlnr a waLiih 

Prartlrat Nfj. 1. rur 
bOti’ til^it^all Itit 

trri3, dx'ei.4.'^, pt-rtrid aud rA>iuiLEi. Finefur prlutku^ pruttranus, 
bill lirad.'f. Frkcii romplrU.', 

Practl4:al Ku.S. Nuto skzc. Stir inaoliLuip. 7^ rFiaTActf-ni. tanpe 
■rTtd h I lia 1 1 letters. Oi h nl n« n ^26 macli t u a. Cutiipirti;, U. 

PraiTtiral Net. 3r A n elnsrant pin'hlne, P4 cJiaraL'terap feed 
rf>llarH, laiclu^ fall width uf paper, Jiisi th« thln^ ftiir a anoaU 
lniirtHt,*SSr WUitfLit, 0t4 Ibij:. Prlee CtJCupletep fiii.Afl. 

W]|] hQipii nini^Llnv 0.0. D. Svtid ter in& t'amiiltlpt and 
wimplti-wFiiLtiit. If FfiiL linrfln't sKj* (i4ir efeEiM Elftctrital Csta- 
uD Nu. H, *Di^4l fnr It— -it'll ft«p. itaak raf'crvri E B-lfclu^ffH 
Bkiailuf KauzHip Ndw ¥dj-Jc. 

ELECntO IMPORTIMg CO., ntt WarrEn Slrt^ (tEW YQBR 




TYPE WRITERS Mtt'Es 



All the Stkndbrl Mkchtnoi SO£ib tt HKIfTEb A?IT* 
M HERK R^PH^B FRLCliS, aitawioK AE 1 t 1 AL 

To AFFLlf oa Faifili Shipped with prlvikt* cvf 
fexb.niLnKticin. Writai tor iniuirited OaUl-of 

TTFEVTBlTESVarVBJllS S:«J FlITKA^'b. iMtCaCO 




!, fnanuiacture a 
J UGHTING SYSTEM \ 

■t'^r T| 

fnr K-btlnjf Fa^ttofE^rt, 
SK<»|,s. >ipr-hrt nnd 1 l»TneA,. thjit 
tor pupi^jh.r and more ncouDnileaJ 
rilab eltbL^r or FJn^IrlcIty. 

Burns Gssolin-e or Alcohol. 

[n Bending fnr cur description and 
lllufitrul-bd i.'alaJog'Lin. pla--aaa a^nd y- 
ua a roni:Li ilruft. ^I'rkjji^^ dlmen- 
ulnnhKif yiiur ike^n ry, ativpp 
JitOT*' "T HntllkLI biucl Wp WtU 1 

eLperfuJiff Herd yini an pfiti- 
nifttjeior [JKbtinir.toiypLhar 
t ffltti IS r*-w fHi ta 
^ at leautp nnjBp „ 

nWt yr>u toatbjp and 

tiiinli. I ^ ^ 



ECOnanicAi., safe 
^ ' AND DURABLE 
ACHttD UN OPtBATE 
TtflS SYSTEM ‘ 



rms im 

IS w 
ANIOli^CE 
THAT 



THE STANDARD. 
GILLETT LIGHT CO, 

933 Na. Hal^ted St., 
CHICAau, U. S. A, 



WHEN YOU WANT ANYTHING 

Am t>OK’T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 




eiC «GEM" ADDING MACHINE 

lH I tl FREE 10 Days' Trial. Charges Prepaid 

With a RKSETTING DEVlrij mat eit^arsi the dlalB to zero id 
H tHutly, A Hi^h -Grade Mechsmiciil ProduutlO'a. Does tlie work of 
high-priced maeblDeis. Carries iiutoiuatlcally. 

Adapted for Tarioiia uses. Written 2 years^ guaraDtee. Catalo^o Free, 

L GANCHER, Autanudlc AdcUnt Machina Co>., 332 B^dway, New York City 

I 



Plmta AfenflOH PQftufar IfecAdniot 
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MOST WONDERFUL RACE TRACK EVER BUILT 



Speed of 120 Mile^ an Hour Possible— I |S81 Miles in 1, 4^10 Minutes Already Scored 




The Oreiit Race Cvurae at Weycridffe Station 



ill tlu' wiLv of a rare umirse 
of JimauMl or unuloni tijitc.s aii]ircKii-lif.’S 
thu EuUodromo of tho BroriklaiuU 

1-jiL^, AulotiioliElo liMcing ( IuIl It L-i 
\iU\U To amHJiiiMRlaU' n t^|n.ri:l of I'^O 
niili'tf iiEi hour, and aln adv S, F. Fdge 
111-^ a rmu'd nf KoSl nijIfs iti 1 .- 1 -JO 
mimilos — '-i I fitnjrs — nr an avrragn 

s[)oim[ of Eiiinul (>lh miIIfs ail hour. 

Thitj triK'k is miios long^ lOO ft, 
widu, nml al tlic onives raisi^d lo an 
ovaloid ?=[ui|K‘ ft. high. Tlio enliro 

roiiri^a is co^iov^d with oothtoIo h iii* 
tliifk, in I ho making nf wliiidi ■iuiijHiif 
ton^^ of sand, gravnl uml nanoid wrro 
iiii.VE'd. In the building aoros of 
forest were removed, a lull od fl. liigli 
,nnd 7(H> fu long Ehig away, and a river 
Uinied from i-oiirsiL Seven miles 

of temporary railroad and b ioeonio- 
tivt\^ were i'e{[uired during tin.' nine 
riionths of eonstrudron which coat 

Grand stand sesitfi on a In II within 
the inolosiire will i=fal ;id,00^1 laxiphy 
and onUide tliere is standing room for 
nearly-a quarter of a million spectators. 
To protect them a double row of hand 



TEiils, 15 It* apart, extend around the 
track; tn'twecn the riiils poliLeineii are 
stationed at fsecpient intervals. Elec* 
trie signal hexes wilii sentries are lo- 
eated each iMIO It. Xo om* can cross 
the track : visitors enter over a hridge, 
and auloniobiles through a snhway. 
Then* are iis large garages in the 
grounds. 

The most powerful and fji.stes{ ears 
will fa' carried highest at the curves, at 
which monient tlie occu|iants will he 
nearly liorizoiital to tlie earth; the 
movement of the cars Ixdng similar to 
a pE^a T filled rapidly a round in a howl. 

Goni merit Eng on the possi hi lilies of 
the futui'e the i^lotor Age says edito- 
rhi ] [y : "XM of lern ra i 1 road 1 ocomoU ves 

have !.iecn, so far as s|seefl is eoneernedj 
placed in not biuter than second place, 
ami hy tlu' moiot' ear. Imagine one car 
traveling continuously for ‘^1 hours at 
ail averagi' sjHJcd of i\{> miles an hour, 
and this mi a circular track ! What 
might be expected of this same mon- 
ster were it to be turned loose on such 
a track as is furnished the locomotive? 
A railroad promoting company has 






m4: 
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boasted it will uarry passeu^ers Ije tween 
York and Cliieago in 10 hours 
and lias been laughed at for nmking 
such a wild statement, Lt is neither 



ENOLISH FAMILY CAR 



One of the English railroads lias put 
ill service new special cars for family 
use. These cars are 50 ft. long with 
a private liaggage room at one end. 
The interior finish is expensive witli 



Mhuit, r it 

Taklnif the Curve 

impossible nor imptobable ; it. will hap- 
pen within a wny short time. It is 
not likely steam will he the motive 
]) 0 \ver — it will i>e a figlit liet^veen the 
adlierents of electric motors and those 
of intcnml combustion niotors, with 
rwlds favoring the latter.'^ 

— — 

An average of 400 ft., board ineas- 
WTQf of lumber, per capita, is used in 
this country against a Knropenn av- 
erage of blit no ft, ]\loieover, prac- 
tically 75% of the cubic contents of a 
tree ia lost in logging ami in failure to 
adapt board lengths to the peculiarities 
of the tree rather than arbitrary ndes 
of the trade. 



idhec a Hume f^iior 

very handscmie effects. One coiiipart- 
meiit has a regulation bedstead, which 
in case of illness can be suspended to 
reduce the jar. 



Laifet«nift Mark th« Cours« tt Nl^ht 
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DARING WORK OF STEEPLEJACK 




A PhilatMphiii plan I hat; n britk stack that \vats 
until rccLsiitly topped hy a rnota! cap in 

sections. It liecanie sn (orn>ilcd llial it was necessary 
to remove it. Tile stai k is 1;J ft. in diameter at tlie 
top and Hares mit, Tho only ;cay lo get to it was hy 
passing through a do-fl. imdergroiiml tine to the 
interior of the stack, and ilien sc-a (folding ii]i. hTis 
iliHi was so liileil with soot and ga&es* tliiU Joliii Hass- 
ler and his assistants who ditl the work, were twice 
ru^arty overcome as they carr]<‘d in hiniber for tlie 
sea H old. 

After the steeplejacks rcaduil the to]i they riggi^l 
lip a tackle which coiniocted wiih an iron diinuiey 
liOO ft, liigh and To ft, away. Access was Inn! to the 
iron stack by an outside ladder and it was then an 
easy matter to transfer material and tlicinsc]\'es. 

THE CATALPA AS A LUMBER TREE 



Tlie eataipa was e^teemerl very higtily by the Jn- 
diatis and old settlers of Indiana. The former trav- 
eled hundreils of miles to oivtain the logs for their 
canoes, Thew were liglit, dura hie, easily worked, and 
did not crack or check with alternate wet and dry 
conditions. 

The settlers nsc‘d it for various jniqiosc^s, in fact 
for almost everything, always laking it in preference 
to nak, walnut or asli. J^low-ht'anis, hay frames, lad- 
flers, vdndinillri and fences wore all made of it. Early 
railroads used it for telcgrafdi poles ami it gave 
es('<‘pti()nal satisfaetion, so nmeh so, in fact, that tlic 
natural supply was si>i>ii exhanstid. hllforts are being 
made to plant extensive forests of caialjia. Here are 
some of flic tilings it doc.s: 

Tn years grows 10 f(. high and Vn in. thick: iu 
aO years, HMf ft, high and 30 in, thick. 

As fence posts it lasts ^5 years; as railroad tie Inns 
lasted vcnirs. In 1'^ vears grows 
large enough for a telegraph pole. 

31 likes excellent furnitiire, and liook 
paper. An oak takes times as long 



PUMPED CARGO INTO THE SEA 



to grow and lasts only lialf as long in 
ground. 

For El few hundred dollars a young 
man can buy cheap land and plant 1( 
witli catalpa, which will E>g worth thou- 
sands of dollars hv the time he is 15 

4 

years okh 



h"lie crew of a San Francist'O tank 
steamer, carrying oil, imhtbed too frw- 
ly and heoanie inebriated. Thinking 
to ffump out file liilge water fu tlie liohl, 
they stiirted what they thought were Ihe 
Inige pumps, Init whidi in reality were 
the ones which emptied the tanks, and 
as :i result 5,000 IdiL, or about 200.003 
ga]., of thilifonda oil were wasted. 



Rides to Work on Wire Rope 300 Ft* in Air 
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HEAVIEST LOCOMOTIVE EVER BUILT 

Will Haul a Train of Cars Two Miks Lan^, on L&vel Track 



Tho inhTi.si uf tho Lx-OHiotivu woi'ld !ii jirrsiiMii n'-nii^rcil In the llireo nrtk-u- 
laU‘<I ('ornjHsum] Inroiiioi ivt^s no^v hnilillii^ :ii tlur Sclu'iiechKly works of the 
Ainorinui Locninoiive Uo. for tlu' Ki'in rnilrojiiL en^ino^^ will hu I lie 

In/avioBl and mosi jjowornd to^^ontotivrs pvi’-r Imili and will Umik all rt‘L'onk- 5 i in 
locomolivo roustriiLtioin Tlicy luv ol' Uio typi- known as ilin .Mai lot oompoimEl 
ami will liavo sjMeen dt'iving-wfmols, aiTan^^i'k in two imjopyridEnit groups o( 
oigJit caeli. Tlii ingh-pivs?iirr evllnilers whirii ;m? 25 in. in clfami^vor by 2^ in. 
siroko drivn 0 !i tfio rwir ^ve?ii]> of 1 1 riving'’- whoeds, ami ilie lo\v-pR'S^;nro cyliiulfirs 
wliifli !iro '.V.* in. in diamoten- by Un' ^amo sirokt* ilrivE^ on llio hnniard ;^ronp of 
whoels. 'riio lour rt?ar pairs of wlurls euv arran^vd in fraim\s whitdi are rigidly 
iiUavlud t"> 1 lit.' Iioih'r. dim tVjnvaid fiaii’ pair ol ll^^v^,^ra are, limveviT, carni.d in 
frames which an- not rigidly I'oniKvIed to ihe ha rod of tlie Ijoiler, bur which are 
in fiiei a srta-k; rids tnu^k swivels rmlially from a comm' jdii located just in 
advance of the liigh-finfssui'ccylinders. 

'I'lie h'K'onnErive alone wdln'nt! lender will weigh ^0,5 tons, and wdl Ininl on the 
level loaiteil fridglit cars, or a tmin about two miles long. In the areom- 
paiiying jdioiograplrs are sliown the Isoiler sind tirchox IVmndafion ring and 
Inw-f wessu re cvlitiders of titcsi: innnensrr maehhies. I’hc hrdlivr is ovi'r id ]<mg 
and tfie inside diamcTer ol' iIie- largest ring is ^ fL Lr is pmvided wdli 4ii4 tuhe.s 
2] in. in dia meter, ami 21 ft, long. Tliu water Eilone in Hie holier will wrdgli 
4 2, Aid |b., and (ln‘ tains weigfi 2d, A Hi 11 l disc hn'lictx of this hoilcr ^vould niEike 
a gooil-si;;ed living rooTiidheing lOi ft. long jind !if f(. wide insiili?, Eind having ;i 
gi'ate area of lou s;<j, ft. dlu* nnm stafuling at the taglil hi the illustriition id' rhe 
firebox I'onndEition rlng^ ii; f> ft. d in. lall, wlddt gives ei good idea of (be immense 
pro] Eorl inns of the ring 1 1 self* 

1’be firsi examjde of lids ivpi' of loeonioti^’e in Ibis country wets the iMallet 
coTn])onitd built hy ilie same company for the JL lV t). in Ihoi, ddds engine 
aslonnded tlie Irsi^oniol iu.' wtu'ld u\ Ibal lime bv its imonmms si^e, hid liiose onniiies 
for (lie Krie railroad will its mneli lieEivier ilian t lu'irpri'deeessor its (hat enginn 
was than the largt^'l [ocomoitve rtf' its lime. TIk" decided success of (be [hdtimon* 
lV- Ohio etigint', however. 1ms proved tlie advantages oifered hy this iVjH* ftir exeep- 
tional weigh! and luiiding power, smd justifies this still grinder doveiojmient of 
the type. 

These engines will lu? t'iimjEleled about tim ndddk' of next- niontli :ind will Ixi 
war died with inU-rcsl hv tlm wliole milroEid world, 



COST OF COOKING BY VARIOUS MEANS 



Tests made hv cooking meat lor one 
hour gave results for live dUrerent 
me(]iO[|s, as slmwn in the act oni pEUiying 




I'Uf'cl I'Ei'ni'. pci' lioui'. 4.1 eta. 

t'nsie liiHiJ', ^ ,'!.(iTrN ds, 

Curt, itf'r lioiEi" . . d , . - . . r , . 1 , . iJ.oml ns, 

raisrtLIliiV prJ' liOtlJ', * nj4S CIS, 

tit'i j'H'r ticnr .............. . l.oiiu I'is, 



An it.i vest! gall on of tlm talde sliows 
that elect ritoiv wtuild ^'ost twice as 
modi aj; gas. In nmst localities, flow- 



lotT. (lie unit cost of ehxdrleity would 
be bight* r* Also (lie prices of gasoline 
and ktTO.se ne are very low for ei good 
many phit*t‘s. It Is it su ally considered 
thiit cooking by eoal is cheaper than by 
gas. 

The advantages of electric* conking 
are that there: sm? no aslies^ smoke, or 
.snor, very litth^ heat and no danger of 
CXplrtsi< HI, 
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NEW METHOD OF REVIVING THE, DROWNED 



Surgeon Claims to Resu^ltate Bodies whkh have Been Six Hours under Water 



Tf tlie discovery hy Dr. K. K. Whit- 
ford, of Elgin, IIL, proves to be what 
he predicts, hundreds of lives will be 
i^avrcl every year. He declartss l^e is 
able to revive luiman life after it has 
Ijc'cn suhmergcil in water up to six 
hours. 

Tile theory advanced by Dr. \\"hit- 
ford, and deeirief] not an illogical one 
by physicians, is an entirely new one* 
In speaking of his method, he says: 

“It is impossible for a drop of water 
to enter tlie lungs of a person wlio en- 
ters tlie water alive. This is in contra- 
diction lo the time honored belief that 
the lungs of a dro^vned peri^on are tilled 
with water* 

“The ^vater striking the larynx 
causes a spasm w^hieh closes the hmgs, 
and prevents the entrance of w'ater for 
a period of nine days, until relaxation 



lomrncnces. Drowning, so called, is 
merely suspended animation, and not 
death* 

“To restore animation I pro(’eed first 
to thoroughly w'lirm the body chilled by 
long submersion* This is accomplished 
w-ith hot water, in which the subject is 
immersed for HO minutes or longer* 
FolloAving this, the old and ordinary 
methods of restoration are resorted to/'' 

This process, he says, makes possible 
the saving of lives of persona who have 
been submerged for a timi‘ — not ex' 
ceeding six hours. Dr. Whitfonl claims 
never to have failed in his methotl of 
resuscitation, and believes that it will 
he ado)>ted universally. 

Til ere were over 300 deaths from 
drowning in this country from January 
to July and liefore the smw dies 
this number wdll be almost doubled. 



ELECTRIC RAILWAY BRIDGE 800 FT. LONG 
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Largiest Trolley Line Brldsie Vet Conatructed 



The Interurban electric railways are 
not only competing with the big steam 
roads, but are building tracks and 
bridges which formerly w^ere attempted 
only by “railroads.*’ An instance of 
this is seen in the illustration of the 
largest’ trolley li:ie bridge yet con- 
structed. This trestle crosses a deep 
ravine near Boone, Iowa, and is 165 
ft. high and JiJOO ft, long. Tt is also 



mmsimh in these days, being miido of 
t imber. 

Another interesting feature is the 
fuel supply. The power house is built 

over a coal mine. 

^ ♦ 

The United States will build two 
battleships, each 3,000 tons heavier 
than any afloat, and to cost $10,000,- 
000 cacii. 
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NEW TORPEDO BOAT 



**WaterclBcr* Subsurface Craft— Not d Submarine 



A strange new fighting eraft* the 
Eui'gor puhsJurtiue torpetlo boat^ was 
tested IfV tlie t oiistniction Board nl' 
the United States Xnvv, Xeither siih* 
marine nor. surf a ee vessoU it is a com- 
hi nation of hoth. There art^ two dis- 
tinct liuHs eonnecteil bv a 'Svaist/^ 
witli tite engines, steering gear, tor- 
pid hies ami torpedo tubes tieneath the 
surface, oui of siglit aJid out of tlie 
reach of shot and shell, 

Unlike a suhinarine, it will he aide to 
go to sea alone, to hold a steady vision 
of tlie enemy, and to maintain a high 
speed— as groat as '<10 knots an hour. 
Unlike a torpedo boat, it has the ffiial- 
ity of invulnerahility, for all the 
'"vitals'^ are nearly 5 ft. under the 
water line, Tlie era ft has been called 
a “waterdad.” 

The conning tower is the only vul- 
nerable ]3art. wlieii the lioat is in ac- 
tion. Jt is covered with Knipp armor 
JiL thick, which furnislies protec- 
tion against small rapid-fire guns. 
This tower is too small to be hit by 
the big guns except through ehamc. 

The upper hull, the one that lies on 
the top of tlie water, is in effect a 
float, and is divided into separate com- 
partments filled with eellulosc. If a 
sliell should go througli one of the 
compartments the cellulose would ex- 
pand at once and fill the hole, for that 
is the principal cliaractenstic of the 
substance — no sooner floes it become 
moist than it begins to swell. 

In the heavily armored conning 
tower are the steering wheel and the 
signals to the engine and torpedo room. 
Through the tower rises the main air 
shaft terminating in a stack, through 



wind I foul air and stray gasoline va- 
]K>rs may esea])e, Kresli air for ven- 
lilatioH and engine combustion is taken 
in through openings in the tower when 
the l)oat is in action, Tlie exliaiist for 
the engines is led up into the air stack* 
All armored ammunition hoist leads 
upward I'rom magazine to alter deck. 

The oil'ensive armament consists of 
a how torpedo tube with three 2i-in. 
torpedoes having a range of from 3,500 
to oJ)00 yd. and a speed of 35 knots. 
The torpedoes are discharged from the 
tube 13 ft. below the water surface, 
'[hvo rapid tire guns on the upjjcr deck 
serve to keep hostile tor])edo boats and 
ilestro^^ers at a distance* 

^V'hen the sul>stirface boat is not in 
action the iijiper Imll will afford the 
usual conveniences for stowing boats 
and anchors, and for exercising the 
crew'* Amidships, between the cellu- 
ioac compartments on the sides, arc ar- 
ranged eomforlable ipiarlers for the of- 
ficers and crew. Tims when fighting 
is not in ju'ogress the suhsiirlace boat 
is much like any other. When the 
danger Kone is ai:tproaelied, however, 

tbc cTcw get into the submerged hull. 
Then the greater part of the upper, 
or exposed* hull could be shot away 
witbont destroying the stability or ef- 
ficiency of the submerged torj>edo 

Ijoat. Tlic vessel is patented and costs 
$'h5n,fKUh Gasoline engines furnish 
the power. 

* * * 

The latest fad among The wealthy 

is hand-made cloth. This going back 
to hand-made goods in cloth, furniture 
and printing will probably he followed 
by other reversions. 
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MOVING A RAILROAD SIDEWAYS 





Moved 6000 Ft. of Track 4 Ft. Sfdew&>3 in 9 Hours 



Down on the Panama 
Canal rnacliiiierv iiinst 
)>e mafle to relievo liainl 
lahor to the utmost, aiul 
If no riiiK'liino is at 
hand to do the work 
rofjiiired, engineers 
have to up soine- 
thiiif? oven thoitgli Hio 
dovif?e Is not <los<Tribo(l 
in the liooks. Sudi a 
matliinc is the jva tented 
invent ion of thuieral 
iMaiiaj^er Bierd, ot: tiie 
Ihinania railroad. Be 
liad measion to move 
many miles of trark 
several feel to one side. 

To do this be rig^ged np 
the maehine shown in 
the cut ivlikli operates very miurh lil^e 
a steam sliovel with hooks instead nf 
the shnveL 'Two lifts arr? made of i^aeli 
sectioiL one rail length long, with a 
erovv consisting of a foreman, engim^er, 
li reman and four hdiorers, in H hours 
they move ft. of track ii dislame 

of 4 ft* sideways at a cost of half a 
cent a foot. 

*—*-4 

MACHINE DRAWS MAPS OF 
OCEAN BOTTOM 



An instrument has recently been in- 
veiitcMl for iwording the di^pth nf 
water, and whit-h makes a pen record 



sometlnng on the pri maple of the ma- 
thine which records the rough places in 
a railroad track. A slab of metal at- 
taclii^d to a rope is dragged over 
the bottom liv a boat moving slowly. 
The other end of the ro]>e extends over 
]uilleys to the charting room^ wdiere a 
l^n records tlie tips and ilowns, or peake 
and Till leys of the bottom, making a 
to|K)gra fill leal map. Experts know 
liow to translate these tracings into feet 
or fall joins. The results are much more 
accurate and vastly ijuickor than the 
old melliod of sounding with a hand 
line. 

*— *— * 

GOLD CARGO; DIDNT KNOW IT 



The captain of the “Ohio^' sailed 
into Seattle with a gold laden cargo 
when the captain thought lie had only 
Hand ballast. The ship was partly 
wrecked at home, ami after temporary 
repairs had to go to Seattle for dock- 
ing. Several hvindjed. tons of sand bal- 
last were dredged near l^ome and 
loaded into the hold* On arrival at 
Seattle its rich gold bearing qualities 
were accidentally discovered by a ilock 
hand, who panned a shovelful and re- 
ported his find. 



Records SulMitirin'e Elevations 
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CAVALRY HORSES USED AS TELEGRAPH WIRES 

“ ' , I 

Scout Oil Horseback Sends Telegrams to Distant Headijua tiers without Stopping 



fTln- ]* ffom ji fio- 

^n|]|]| h_v l'Sr^[ ] A4'L1 [i‘iilul[ A. iiVlitfh 

Si) 1l]i^ .iiiiji'iuil Ilf l]if^ l'> i^kViilrj 
rJjHiiin fui- .liiJy^ — KilM^'r, ] 

'J"]ie phutogiaphs sbo^ni hoTcivitli it- 
hisinito a uuJiiliinod lolu^rapl] iiinl IpIp- 
jiliniio svsfem in wliah the horses are 
a pari ol' ilio oloelriiail uirtaiit. The 
rhirrs an.' i'(|nE]]ped wilh lireatit reels, 
con t lulling five miles of \virL% and cav- 
alry }n]m r.>, ot' insi riemonts for receiv- 
ing and 1r:mi?niiliiii^ 

Ileretofore ulicu a mountCil semit, 
ei|ui]ipeil in iliis niatiiier, dc!?ireil to 
com imm leal e \vitli the main fnreiL or 
]se:uijjnartiH's. il uas lU'cessary lor iitm 
h> dtstTioimt jiTid esitablisli a coniuulioii 
hy drivin;; a metal ]ijn into the grmmd* 
'This conipletcil a cin nU thrmi^f^h ihe 
line 111' uas n^eliiifr out. Ills; instrmiient?^* 
and lliein^<^ ilinm^di tiKi earth lo tlie 
lioinc staliiiTL d’hi^. however* wa?^ vioy 
inconvenient* <liie to the necessity of 
dir=Eiio!JHtia^r. Also it Wiii^ !iTi impossi- 



hilUy for tlie station at licaflrjuarters 
to into eomnmiiieation with the 
'tool except when the latter chose lo 
driv<‘ tiu' eoniie^'l ine^ pin into the earilc 
MEiny experimonm were tried, until 
linaMy tiiosi* of Lieutenant Knowles 
wtn’e snceessfiil, jiml a systetn was 
evolved Avhieli works satisfat^torily. 
When a inonnted ojicralor is t-eiit out 
to Eiceompany a reeonnoiteriiig patrol* 
03 any hody of troops whose* duty takes 
them tar eiioiij^li away from the main 
foree lo make electrical eoniEmmica- 
ti3in iIes^raf^lt^ constant eonnection can 
he laid witii tliem tliroii^li the ritler. It 
is not necessary for liim to dismount lo 
cstahlisli a cireuit, for he can rL\eive 
siiesssiges evioi wliile lii^ tu>rse is on a 
trot, d'liia enaliles the oUker at liead- 
(jiiarters to eall the parly Eiat k after it 
is several miles away: elmiige the OE'der 
as to dcHtinati3m: or ^ive any einer- 




Buzzer, head Pl<£^c«i Traniiimitter arid Bi'Cfijt Reel 
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felephono rttjaohmeni hinifsclf and talk 
ilirec'l wiih It^adquarters. All of this 
am be done on a gallop^ while the 
seouting force moves rapidly ahead, 

^Fests of this system were made over 
all kinds of ground — very wet, iiiuddy^ 
moist, perfectly dry and dusty roads 
mid fields — ^imtl in all cases the tests 
were entirely satisfaetorv. The illus- 
t rations show two horses 5 miles apart 
and standing upon grass. Results were 
perfect and the receiver could be heard 
several feet away from the instrument. 

I'lie apparatus is very comjjact, lin- 
ing packed in two small cases and car- 
ried over the shoulder like a tield-glass. 
One case contains the telegraphic in- 
strumcfiits and dry batteries. The other 
carries the tdephonc attachment. The 
laller is connected by inserting a plug 
in the first-named case. On starting 
(Hit the ojx^rator jiays out an insulated 
wire wliicli is allowed to fall on the 
ground. This wire is carried on spools 
each containing half a mile. On the 
return, if time and circumstances per- 
mitj the wire is rewound on reels 
fastciicil to tlic lireast. of one of the 
men. 

Wireless telegraphy will still play a 
most imjiortant part in licid work, and 
almost the first duty of a signal corps 
is to set up the apparatus and establish 
< ommimications after a base has been 
chosen. As in almost every other phase 
of iirmy life, the mule lias a very im- 
portant duty in the wireless system, for 
it is upon his sturdy back that all the 
apparatus is transported. Recent im- 
provements, however, have reduced the 
number of mules required to three: 
One carries Hie storage batteries, an- 
other the operating chest, and the third 
tlie extension mast, guys and attenna, 

— - 9 t 

Pearls turned ycllmv by long wearing 
may be made white again by placing in 
a bag with wheat bran and moving 
them constantly over a coal fire. 

Tlie biggest cranberry bog in the 
world will occupy 500 acres in ifassa- 
chuseits an<l will l>e artificially irri- 
gated . 



geiK'V order which may I’.e necessary, 
ileretoi'ore a vnomited messenger had 
to follow at full speed to find and over- 
take the parly, witli loss of vahcable 



New Wireless Outfit 

time when each minute counts, at- 
complisli this the body of the horse is 
made part of tho circuit, by means of a 
small piece of (^o]it>er placed next tlie 
skin— tlie liair having been shavetl off, 
and the coj^per plate connected to the 
instrument. 

As the horse always luis one or more 
feet upon tlie ground, except possibly 
for an instant wlien galloping, a con- 
stant ground connection is olitaincd 
through its hoofs. Of the horses ustnl 
few show any discomfiture at tlie un- 
usual sensation and those that are rest- 
ive soon become quieted and accustomed 
to the tinglingj as the current passes 
through their l>odies. The com- 
mander of the patrol may ride along- 
side and dictate a message or take the 



POPULAR MECHANICS 



973 



REMOVED A HILL IN THREE YEARS 



A inti- 

corn in Cleveland iierdod 
more room in u’hidt 
Iniild new fadorieSj hut 
a hill 800 ft. longj 5ii(i 
ft. wide rtiid lOtJ ft. higli 

stood in the way* It was 
<ledded to dig away llir 
liill and a log steam 
shovel has now finislu.’d 
the job after working fnr 
three years. TIm^ .shovrl 
deposited llie dirt in to 
small ears from wliieh it 




This Machine Du;^ Ana>' a Hill 800 Teet Lo-n^ 



was dninped into seows 

on the river* and then towed five miles 

out into the lake and again duTn])ed. 

METAL SHELlT FOR BELL 



One of (he hig projertiles intendi’d 
for tliO maniinoth toast ilelense guns 
te.sted at *Samly I look, exploded while 
being trans]H>rted thillier* Tlu' metal 
shell or easing was hut Ml lie injured, 
and when the ]]uhlk- idock at the fori 
gave out* the shell was slimg np and 
has Ijuen nsetl as a hell ever sinre. 



Tlie soiiml is a far reaeliing and pe- 
culiar mie, (piite unlike any ship*s hell, 
and is prtHltK-tal hy st rilling the shell 
with a piece of hartl wood or inetah 
The hcdl ""pemndtT" is a negro SO 
years old Avho lias been on the retired 
list stane lime l.mt who n^l'iiseij to leave, 
or allow anyone else to sound the l>ell. 

V 

MECHANICAL TRAIN CALLER 

Xo matter how large a depot may he^ 
the lU'W system of calling the departure 




Rln^iriK th« 



Calls Departure bf Traims 

of trains announces the fact sinmlta- 
iiiMUisly in every |uirf of tlie buil dingo 
'Hie iiisliumeiiT. wlik-h is called a 
telegi nag no phone* is really a telephone 
with one transiniLler Into whicli the 
caller Bjiea]':s* and a lai'ge number of re- 
eeivers conneeted with horns foi' mag- 
nifying the sound. It is the intention 
to place tliEi receivers in all the various 
smoking, restaurant and wailing rooTSis 
whiwe }>a&sciigers congregate. 
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RAILROAD SAVES STARVINd 
SHEEP 



To Do So Abandons All Other Traffic 



Tlie Quet^Tislaiid downs of Ninv 
Honth WaloK aro riclu'esl pa^- 
tiircfi- in the world — oxoept wlieii one of 
I he fearful drnutlir^ oecuFj 8iieli liap- 




'"'is. 

kescueit From Famine 

pened las^t year. At Hud time sbeL[i 
valued af ^JtMHKhOOU were tlireateiied 
willi utter extindioTU Owneris wore in 
dej^pair and appeiiletl to the Goveni- 
nieiit for [k'1[u 

A ninro\A' ^'aiige stt^am railway trav- 
eraes tlie disti iet, and was ust.M.1 in sav- 
ing tlie fioeks* For w^x-k.s other traihe 
was aliandoned, anti everything in the 
shape of a ear was prei^sed into ?i^ervtee. 
As tliere was water at one end of tlic 
line, wooden tanks were iuiilt as fast as 
possibles phieed on cars, filledj and kcj)t 
iTio\ ing constantly, carrying water all 
along the line. The sliet^p quickly 
learmxl that the sou ml of a locomotive 
whistle meant renewed life, ami film- 
dreds were killed !>eneatli tlie wheels hi 
their irre.sistible riisii for the water 



train. Hundreds of tons of iiiolasses 
and sugar cane tops were shi]iped in to 
relieve the famine until the herds could 
he removcfl. 

The sheep were brought out of tlie 
district in freight cars of every descrip^ 
tirm, 'riioiisaiids were too weak to walk 
ami had to i>e lifted alioard liy mem 
Once on a train It was ruslicd to dcs“ 
tinations where there were iiater and 
feed. 

Ihii'ing the few months of ilmuth 
more lluin IJvOdjMMi sheep, 7JH)d 
horst‘S and tkb(K) cattle \rtsre carried on 
the little mad. In all tlie history of 
railroading there never was an instance 
wliere a line was given u[j to work of 
this kind exclusively for so long a 
period. 



MOUNTAIN CLIMBING SLED IN 
SWITZERLAND 



'rhero haft been introduced in the 
Swiss n mu u tains, for u.sc during wi ti- 
ler months, a rnoimtain cl ini lung sled, 
which is proving as convenient as the 
bicycle on level giountl. The a led cori' 
sisis of two bohs and is propelled hy 
jiedals and gears and a shaq) toolhetl 
wheel which is forced down into the 
hard snow of a patli. Tlie giuieral con- 
stmetion requires no detailed explana- 
tion, Any ]>erfton handy with tools can 
build one out of two wo?‘n out hievdes, 
and for use on frozen rivers, ponds or 
lakes it will be found cajiahlc of high 
spctMi, 






I n 





Prupell*:*! IJkti ii bicycle 
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Tht above ilJustratfon sho'ws Capt. T. S. Baldwfn’s airship startEng on Its fEight near 
Hammondspartn N» V. The gasbag Is 52 ft, long and 17 ft. Jn diameter. The frame Is 42 ft, 
Eong and 3 ft. high. This flight lasted 3D minutes, during which tlie ship rose to a height 
of 3iDOO ft. and nnaneuvered successfully, siigliting within a few feet of the starting place, 
The test was watched by prominent officers of the army. 



TYING SACKS WITH WIRE 



Millers tlioy ran seev^’ 

iiim? I>y lylii^f with a \arrr 

w i V n of 

Iwitio. TUn AiTit'i- 

k^an M i[ icr t e 1 1 s 
liow to <.]o Hie ty- 
injr: 

“WrjiJ) tlu' wh'e 
ii round the mouth 
of the SEtc k 
Im! i n ^ eo refirl lo 

ihe wrrt]> .’^o to be lu*- 

Imr the firrit. hi onler jo ]>revent 

tIu'M twist the I'lrds o[ llie wire 
twiee, ( Eittinj^ the wire iiiid beudiii;^ 
iipwartK iirit! i tie Sriek is tit'd, Tliis ean 
eas^ily and fjiiirkly be tloiie witli the 
fingers and will extid all other ties and 
is eas^ily untied.'* 



“The public bo/" Jio tsot but 

'^informed'" regardiiig all acoidoid?! 
bm^jifter. That is the latCEjt order im 
Hic ilarriniim lines. 



LODK-OUT MAN FOR AUTOS 

nwiim'.^ of niotonars are experiene- 
ing liTHible in England, owing to the 
iiijiuy slmrjf turns in the road whldi are 
eiou-ealt'd hy tall liodges. Tho fdl'ort 
io luH'e the hedges exit down has ra I i^ed 




^‘Car on >*ur Starboard bfiw, Sir'’ 



a storm of jfroTest. Tlic: c^litor of 
Motor, London, facet 'ously suggests a 
lo{>k-out inati on the car, prcferahlj!' an 
old sailor^ and ]»iduTes him as an- 
Monneing tbrongh a iiHgaplionc *"(’ar 
oi\ your starboard how, sir." 
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MAGAZINE WRENCH 



For rapid work: in 
changing tires dur- 
ing an automobile 
race the tool illus- 
trated ifl used ill 
France The tool is 
nothing more than a 
socket wrench with 
sufficient length to 
hold the number of 
nuts necessary for 
one rim and with a 
shank ii^rtde to tit 
any brace. As the 
nuts are received one 
by one they compress a helical spring 
in the bottom , and are retained by an 
automatic spring catch at the side, of 
the tool. Each time the spring catch 
is released a nut is ready for service. 
» * 

BLIND OPERATOR EXPERT TELE- 
GRAPHER 



Gillx^rt McDonald, of Maunie, 111., 
oc!cupies a unique position in the held 
of telegrapliy. Blind since birth, he 
has nevertiiclesa so perfected himself in 
the art. that he is a skilled operatorj 




Blind Since Birth i Htpert T«le(;rapher 



and is thought to be the oxily one in the 
world in active service. 

When he was years old he com- 
menced to study the telegraph. His 
use of the code language was limited 
and to overcome tins he wrote long 
lists of words on the typewriter, as 
they came over the wire, in the even- 
ings his sisters would leach him the 
meanings of these words. Thus he en- 
larged his vocabulary to over 
words. 

McDonald uses the typewriter witli 
dispatch, and when working the tele- 
graph key can send over 40 words jser 
minute, using either haufl. He is as- 
sistant station agent, performing the 
usual duties of that position and weigh- 
ing baggage by the sense of touch. He 
recently refused the post of instructor 
of telegraphy at the Illinois state school 
for the blind. 

— — ♦ * ♦ - 

TILTINO-BOARD PUMP 



The tilting'board pump is a familiar 
sight in those parts of Bavaria where 




Tecter-Tdtter Pumps the Water 



irrigation is employed. The pumpers 
stand face to face liolding on to a 
cross bar, and by shifting their posi- 
tion, forw^ard and hack, cause the pump 
rod to work up and down. The 
movement sliould he regidar to obtain 
the best resultfi. 
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TRACTION ENGINES IN AFRICAN JUNGLES 

Worshiped by the Natives as Fire-Oods — Great Mining Operations 
Impossible without these Trackless Trains 




t Traction Engine In the Jud^t« 



111 no hirul has siidi ii 

magical diango bob'll ’wruuglitj iiitK-lum- 
icaily as well as lal ly, as in Wusi 
Africa, the lanrl of fovci's, wild beasts, 
treaelierous natives — atnl golden reefs 
and streams. It is only quite recently 
that King rreiiipeh sat on his golden 
stool in Coomassie. the capital of Ash- 
aiitee, and paved his palace yard with 
Im lan skulls. 

le niassacred with every ciremn- 
stance of horror, several white mis.slon- 
aries and traders, and the British sent 
an expedition against him. After a 
long and costly struggle, the blood- 
thirsty tyrant was overthrown and the 
whole territory' of Ashantee thrown 
open to the gold -seekers* 

T.ast year over lifTv million dollars^ 
worth of bullion and dust was taken 



out of this region under circumstances 
tlmt well illustrate the romance ot gold 
hunting. Be it remombered that Ash- 
antee is hundreds of milc.s inland from 
tlie West Toast of Africa, and Coomas- 
sie is fenced in with hundreds of miles 
of pestiferous jungles, and fever- 
haunted swamps, from which at dusk 
rise ivhite steamy vapors^ laden with 
death for tlie Mhite man. 

But the greatest problem of all has 
been that of transport. Pioneers saw 
that eveiy^ little forest stream fairly 
ran with gold, and it seemed such an 
easy matter to pick up a fortune. La- 
bor, however, was not to l>e had, for 
the West African savage is lazier than 
any otlier, doubtless by reason of the 
terrihle eliinate. Soon the labor ques- 
tion became gravely criticalj because 



m 
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great corporations began to establish 
vast and costly plants in Asliantee. 

The wilderness had to be cleared and 
kept cleared. For in tUciSC luxuriant 
wilds a clearing of tliis month be- 
comes a jungle tlie month following. 
And yet^ despile all advLTSe conditions^ 
West Africa grew in importance as a 
gold producer. The greatest problem 
of all was the question of transporting 
supplies from big steamers on the coast 
into the heart of this most dilbcult of 
countries. There was notiiing for it^ 
after many experiments with groat 
trains of coolies who were paid fan- 
tastic wageSj ljut to import broad- 
wheeled traction engines \rliichj )iow- 
ever, Pad to be built in convenient sec- 
tions, so that they might be borne 
through the trememlous West African 
forests in man-carried loads. 

All these would be dum|xMl down 



near the great mines, and then put to- 
gether by natives under the superin- 
tendence of white engineers. The first 
engine, uheii set in motion was wor- 
shqjcd as a god for lumdreds of mile.- 
around, mainly by reason of its great 
strength. Soon passable roads were 
cut through the wilderness from tlu‘ 
coast, and big trains of broad- wheeled 
wagons passtxi to and fro carrying ma- 
chinery, clothing, tools, provisions and 
a hundred and one necessaries for the 
fhousands of white men noiv employed 
in ^Vest Africa's interior. 

p'or liesidcs gold there are other 
treasures in the shape of mahogany 
and teak forests, not to mention great 
deposits of tin. The traction engines, 
therid'orc, ha^e solvt^l the problem of 
West Africa's developntent and enabled 
many struggling properties to fide over 
their laul days. 



NEW TYPE U. S. CRUISERS 




The fUrmlnsrliani Tmniedlately aft«r Launching 



The latest type of United States 
cruisers, of which the ^^Chester/' “Sa- 
lem^* and ''BirminghanT' are under 
construction, is seen in the illustration. 



which shows tlie "Birmingham'^ imme- 
diately after launching. These sister 
ships vn]\ use turbine engines and are 
planned to be the fastest in our K^avy. 
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FtRE DEPARTMENT WORK ON 
JULY FOURTH 



Miiny (iro ilepiirinvt'nt^i liavc* :i spcf iiil 
t"ill asaignim'ut l't>r (‘ompuniei^ fluring 
'^4 lunira of Jiity 4tlu 4’lie sys- 
k‘m a whore it ]ms 

tried, and wlieii properly planmd 
iinfl e.xixuted it lias rediiied the iium- 
her of useless runs, liesldos always 
kixj>iijg lioindly popiilatod distrii^ts 
well jirotccved with reserve eompaTiie^. 

When a first nlann is somuled, onlv 
a pol l inn of the usual fpiola of engines 
resj^ond unless the com n landing otlieor 
rings for others* A second rail hiings 
the remainder of (he eom]mniea wltieli 
onlinarity wouhl res])oiid to a lirst 
alarm* A tliird call h rings the teams 
which usually respond to a setfuid 
ahiru'i : a fourtli call brings the third 
alarm teams, (4e. If tlio fire grows 
to largtf pro]iorticvns, j|a» sei-oud and 
sometimes l fie thinl call is omilted, 
and the tldrd or fourth alarm, as llie 
ease may Ins soundef! din^et* 

Tlie average Fourlli of duly fire is 
usually a small matter, atid as a rule 
a single eheinieal engine is sidTieient to 
extinguish it. The alarm system de- 
stTilied meels the emergeiiey witli om' 
or two engfim^s and savt^s the others 
from imnecessarv hanl runs* 

■# ♦ ♦ - --- 

SUPREMACY OF WHITE BREAD 



White bread is rajudly hnoming the 
hroiid of tlie entire civil i/ed world, anti 
its use is inereasing every year. Mill- 
ing, a Idverpool journalj Bjivsr 

'riie rhange i.s h(K‘cimiiig more pm- 
nomieed every year, hut as lire wheat 
firodnetioii in ilie rye-consuming eoim- 
tries does not increase pro rata, it i.s 
throwing more demanid on wheat from 
other growers* In the Imr blast the 
teiidencv to replace rice by ivlieal is 
another instance of the triumph of tlm 
latter- As knowledge grows dietary 
( ustonis give place to more ennghtened 
foods. Growers of rice and rye ^v[\] 
become wheat producers, hut proha hly 
not as fast ns the consumers change 
from one to the other food 



GRAPHIC ILLUSTRATION OF U, S, 
WHEAT CROP 

The wheat crop of the United States 
last; year was t.h'Jn Iju., a 

cjuantity dhlicult to comprehend. The 
Sfienlilie .Vniericiiii lias inude a 
graphite illiisirat Ion of tliis by an im- 
aginary basket 71>2 ft. in diameter at 




Wheal Pile g^O f't. Hlfh 

llu^ lMjtP>m, ft, iH 1 lie lop. ami 

dKH ft* high: or about as liigli as the 
KilTel lower, Jf made into ]lour a lair- 
rcl 1,2 J U Id high anil ft, at the 

widest part uonid be needed to hold i(. 

♦ ♦ 

VERTICAL SLIDING WINDOW 
BUNDS 



A novelty in the ronstruction of 
window blinds for residences or olllce 
Vui ill lings eoiTies from Fr:iucc- Tlic 

hliiui is composed of vertical slats 




whic'h are can’ierl on two hori?!nntiil 
rod.s, ami o]>en atid close by sliding to- 
ward or from (lie middle of the win- 
dow. T]jc slats remain in the position 
to which I hey are moved leaving an 
o[)ening of any desired size. 
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MACHINE RECORDS ROUGH 
TRACK 

A machiriD which wlien carried on 
a locomotive or car records the rough 
places ill the track has cnahlod the 
Japanese narrow gauge railroads to 
increase the speed of trains from 24 
to miles an hour. Tlie machmc ia 




Pett Picture o1 the Jolts 

not unlike the sei sinograph . uhich re- 
cords the length and severit^^ of earth- 
quakes. When used (m a railroad it 
records tlie place and of the jolt 

caused by Lad Joints in the rails or 
other uneven conditions. Tho Japa- 
nese have even been able to locate soft 
ties in the track, which had escaped 
the inspectors. 

These instruments arc? very expen- 
sive, being made at only one place in 
die world, and tlien only on special or- 
der. In size it is only 10 by 13 by 
in., and weighs 33 lb. 8o sensitive is 
the instrument that on being drawn 
across an apparently smooth door, it 
records the nailheads and knots in the 



wood. The record is made on a sheet 
of paper w-hich unwinds from a roll^ 
and is written wdth ink by a sapphire 
pointed pen. Several of the retrorders 
are in use in Kurope and a road in 

this country lias ordered one. 

— - . ^ ^ 

CEMENT AS METAL PRESERV- 
ATIVE 

The preservative qualities of cement 
have been welt demonstrated in mari- 
time work during tlie past few months. 
The larger vesseU on the racific coast 
liave a coating of fine ceiiiLMit on tlie 
inside steel plates of the hull. Lately 
a number of these steel-hulled sliips 
have l>een docked for repairs and tlie 
plates tom away. It was found in 
every instance that w^here a plate had 
received a cement coating it was as 
eon lid and liright as when first placed 
in posilion. 

On the other liamL where a vessel 
had not been coatcil, the steel was 
jiitted and coi rodeiL and in some cases 
this honey- tombing extended dear 
through tile plate. The effect was 
furtlier noticed on vessels w-hich w'cre 
only lined on the inside. The outside 
half of the steel was thoroughly ‘Tot- 
ted,” while the insidcj protected by 
cement, was as bright and sound as 
when new, 

♦ • * 

HANDSOME CABIN LAUNCH 

An extremely neat cabin launch has 
been placed on Lake Chautauqua. The 
forwartl t'aliin is occupied by the power 
plant and operator, with berth, and 
other conveniences and lockers for 
supplies. An awning with side cur- 
tains extends to the main cabin. The 
cockpit also hks room for several 
chairij. The boat is 45 ft. long. 
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While Trains 

A uirmd on llio liuil- 

way. of SooHiimk to troiijjlo 

on aLcnmit of liio roof falling in. It 
was eoTistna lt^f! 55 yi ars an(l was 
driven thnni^li solid roek* Springs 
ami tlie linoniorivo gases eausiLl Mie 
stono u> flwsiy. gn^atly emlanguring I lie 
satViy of trains. 

It was ileciiled !o I'l-i nedy (liis Itv 
lining ilie iiiniul witli Iniek ami ai 
I lie same limo wtdi'ii il frihrii ’M ft. to 
:ii> ft. (5 in. 'Fhis was a {Hllieiilt lask 
lo iiiidrriako withoiil interfering wiili 
li'aMie. wide] I was exteedingly in^avv. 



Run on Time 

lill in with solid masonry fo a lieiglit 
ft. above llie original roof line. 

As the workman (ore away tlie soft 
rook it was deposiled along tlie tmek 
and not removed until Jsundav, as traf- 
fic was less congestet] at tlmt time. As 
1 he roi‘k was being reinovod a snp]dy 
of luieknork ami masoiuy niaELU'ials 
snllieioni for the next we^>k^s work was 
brought ill, roinpre.sst!!] uir was siip- 
]died to llie sliields at all times and 
till* tmiliiol lighted by 3(10 elect ric 
taitifjs* 'riu! total cost of (be work was 
l>t‘t-aeer- ftt)0g)00 and 




The t>hleJd» tliit Protected W'^rkmen and Trains 



some soil trains passing eai'h day. 

First ttie double track system was 
removed and a single track run through 
the tmind. Narrow gauge lines were 
laid on horli sides of the main road- 
bed » and on these enormous shidds 
were run in to act as ]>ratedors for 
the workinoiL These shields eonformefi 
to the shape of the tunneh as sliown 
in the illustration, and were ludll of 
steel and wood. They served not only 
to proted the nu n, hut support csl tho 
roof as well and ke]d tlie main lino 
entirely free from obstruction, form- 
ing a tunnel will] in a tunnd. 

Tlie roof and sides were lined wiilr 
Isriek, generally six courses deep, al- 
though in some jihues where j he rot ic 
was greatly dtaiaveil it was necessarv to 

O -k' -K* ■■■ 



LIFE TfNTS FOR THE DEAD 



Tlte latest aeeoinplishmenl in mod- 
ern einhainiing is a ]>re]uirEitiou which 
when mixed with I he tmibalmhig tluid 
im]>arls to tlie dead body wliat is said 
lo 1 30 a life-like color, Hy using the 
proper [juaiilily according to ihe age 
fsf Mie duet used 11 ic face is given Dm 
rosy hue of youth or tlie less pro- 
no umed {‘olnr of a<lnlts, 'Hie |iiv]iei ra- 
tion is non-]ioisonous, ami renders the 
body firm without making it hard. 

•h 

« * * 

A new 1 lot 1 1 is heing Vuiilt in 

Paris for A merit an guests will i ml ink' 
Dll’ use of an automobile wllli eacli 
suite of rooms. 
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UNIQUE ADVERTISE WENT OF FISH DEALERS 




ELECTRIC PAN IN THE KITCHEN 



Tlio utilitv of the oloplrio fan is 

V* 

mpsiliy bein^ cxtunilfd from of! ices to 
rL^sitloiitos iiiK.1 I'rom the siimiuer 
months to flu; ontlru ymiT. 

In tlio kitchen of residenees live (an 
hiis jHovod even more welcome than 
in the of! ice downtown of the owner. 
With 11 iiiLdhmi'Sized fan. the position 
of whidi can be sliiftod by means of 




An original and in- 
t(‘ resting idea has been 
made use of by whole- 
sale fish dealers in New 
Vork. 

With the compass 
points as a circular 
border the leading mar- 
ket lisli are re presented 
as swim mi ng toward 
the center, in which is 
]M-inted tlic name of the 
tirm. 

With the name of 
each lish is also given 
tlie months d ii ring 
which it is to be ]ia<h 

Wlum you pim^haso 
liny of the fish named, 
in other months of the 
year, the chimeea are 
you are getting cold 
storage and not freshly 
caught tish. 



a few feet of ilexil>le cord, even the 
liottest kitchen is made not only eii- 
dumblo, but actually comfortable! It 
is a time and lalior saver also; kettles, 
pans, and otlier metal utensils, as well 
as knives, forks ami dislies, can be 
dried without wiping by pladnij the 
articles in the path of the breeiie. 
^Wtb dishes tlie liest results are had 
by using racks or inovalde shelves, in 
which tile dishes are placed to receive 
pieiity of air. When one side is dried 
it is only the work of a moment to 
reverse them and expose the damp 
tilde. 

Where C|uiek action is needed in the 
home laundry, hang tlio articles on a 
line directly in front of a fan and 
they wdll lie dried quicker than under 
ordinary conditions out of doors. In 
the sick room a fan is far better than 
ice Tor cooling ]mr] loses, as immediate 
results are had and no dampness is 
Ciiiised as witli melting ice. 

The electric fan is going to bwome 
as much of a household necessit}' as 
the electric light. 



Drying DUbes with Fan 
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JAPANESE IMITATING AMERI- 
CAN PIANOS 



Tlie dreams uhieh Amorif-aii piano 
and organ niamifiiLtiirois liave luul nf 
itig sales in (.ho Jar Karfl:, as Western 
itieas and luxuries iiK'n^ase. have liad a 
sLt-haek. The Japs are Jiiaking mi\- 
sical instruments right al home, ^vitll; 
niadiiiiery built in Japan, and udiieh 
is a counter part of the besi maeUliHn-y 
used hero, 'rhev now recall with regret 
sundry Jajjanese workmen whose ^vilU 
ingness to work led them to volunteer 
to do anything iiiid evoryihitig around 
ihe factor y% and whoso sldil made ttuau 
prize employes* 

These sam<‘ willing workers, jjos- 
sessed of valualde seeret^ ol' mamilai- 
ture. are now tlie su[ierinU'm|eiils 

pEiUKJ and organ -t'aetories in Japan. 

— 

MELTED METAL RAN INTO THE 
SEA 



Fire recently desl roved a cannery at 
Bellingham Bay* Wash., and $Trj,(i(in 
worth of pig titn solder and other 
metals were meltt^l and ran into tin- 
sea* It is hojjcd a jK)rtioti of this 
metal can he m'oviTcd, but it will have 
to be shippetl hack to tlie smellers and 
go through a refining proi-ess be hire it 

can be used* 

— — ♦ * ♦ 

OVERHEAD WASHING MACHINE 

An ovprbea<l washing machine is a 
groat convenience in washing \e hides. 

It consists of a galvanij^ixl steel track 
upon wliich a roller, mounted upon the 
end of a Ions arm* travels. The prin- 



cipal working parts are of brass, and 
the Wiiterdight joints are specially 
S’imstructed to not onlv wear well* but 
to pivvem leaking, 

A COLD WATER GUN 



American fire departments lui\-e oc- 
( asionalJy rmdenxl good .service in 
dampening tlie aJ^hir of a moh, hut in 
tlie South African mines the scheme 




Shodfiil^ CoalleS' wUh Wttl^r 

Itas heen fierfeeted ami is cotistantly 
in r(-adiiK‘SS b>r use. d’he lllustraied 
IjuidoM .N't^wri says: '"The water gun* 

a gigantic fire nozzJe IravLding on a 
higli ]i]:Ltform. rouimands the wholo 
cnni|mand: and when a row begins 
atuoiig the coolies, this liarniless but 
(dfective iirtillery is lirouglit into play, 

always with excellent elTect.'^ 

♦ * * 

LARGE Q KS HOLDER COLLAPSES 



A large gas holder at l^ng Beadi* 
CaL, collapsed and TittijMiU cu* It* of 
gas escapi'il. Xearliy workmen were 
E>viu^eome and rescued with ditlicuUy* 
The gas was carried on tlie wind for 
miles aiJil the odor hung in the air for 




Kiindy Machine |ur Wa^hlnif 
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hours after the accident. The collapse 
was due to the brealdiig of the reinfon - 
ing bands around the holder whidi had 
l)een wealicned hy the corrosive actum 
/if the moist* salt-laden sea winds. 



SCREW 74 FEET LONG 



A remarkable pair n]' screws for 
slicar legs was liirnec] out at works 
lu nr Hinuingham* Eng. KeicIi screw 




ELiiormDus Lathe^CuttJn^ Screv^ 74 Ft. Long: 



AUTOMOertE ENGINE CLEANED 
WHILE COASTING 

When coasting a hill of length* open 
the switch, open the throttle wide and 
leave in the elutcln This will draw 
full charges ot‘ carlnireted air tliroiigh 
the cylinders and expel the unhiirncfl 
gases from tho mulller. This not only 
coola the engine, says iMotor, hut the 
spray of gasoline has a cleansing ac- 
tion on the valves and piston which 
loosens the burnt oil liinding the depos- 
its of Ciirbon and dirt. I"se care to 
always retard the spark fully and par^ 
tially close I he throttle before turning 

on the switch. 



ALUMINUM TO PREVENT MER- 
CURY POISONING 

An Italian inventor has discovered 
a plan vvlierelyy the disastrous cITccts 
of mercury upon metallurgical work- 
in en may be overcome. He has found 
that aluminum has a strong athiiity for 
mercury and he proposes furnishing 
the laborers wilh light aluminum hel- 
mets, the breathing spaces heiiTg cov- 
ered witli a fine gauKC made of alu- 
minum wiiv. 



'riie new ocean liner '"President Tdii- 
coln” will be lild ft. long, with ac- 
commodations for 3,750 }>assciigers. 



1ms a pitch of 2 in., diameter nf 114 
in., with a total leiigtli of 74 ft. it 




Foriglnir Mscbli» 
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}ias gun metal bearings and will l>o 
use<l in 100-ton sliear legs. One of 
thes<^ serqws is sbowti in the illustra- 
tion. At these works forgings u[) lo 
ilO tons are niEiehined and fini^^lied. lii 
forging, the (lertnan hydra u he press 
illustrated is 

♦ 9 — ■ 

PLOWING IN A SHIP’S HOLD 

A eommoii, evtTyday I'ann plow was 
listed ill iinloiuling I he i'arg<i of Mu; 
-Annuoii" at San I’t'Eitieifiio* Tlie 
entire hold was filled with l.oOtt tt:nis 
of wliifii Imrl frozen into one 

solid mass and V(>ry Inml. Hxjdosives 
tould not Ijo nst>d, and pinks Eirnl 
sltorel-S were loo slow* As a joke a 
bystnniler .suggested they better use a 
j>Jow. 

d’lie captain, however, decided to try 
the plan, and l>ouglit a good sizett plow, 
and by means of Idock and tackle eiiuL 
steam winch pulled it back and forth 
tile length of tlie liold* 1’he plow 
Icuisencd tlie nitre as fast as a liig gang 
foiild shovel it into the steel buckets. 
"I’his i.s jirobably the only inslaneo on 
rcLord where a ship's Ciirgo was dla- 
eliarged in this way. 

The lowest stibnuirine so far is tlie 
‘^d.k'topiisT wliieh sttivi>d tlown ?tl> min- 
utes in r.Mo ft. of wsiter olV Boston 
IjigliL Altliough llie jtressurt! at tlnit 
tlcptli WEIS enornioiis it did not leak* 



MAKING 12,000 MATCHES A 
MINUTE 



Twelve thousand a inimite, or 7/^00,- 
tJOO in a day of 10 working hour.s is 
the rotoiil of tlie latest niaetiine for 
milking matches. Tlie whole appa- 
ratus is 1(1 IfV by dO ft. in si;:e, 
Imt it. works uith sncli nii>idit\^ tliat 
U hits reduced the cost of production 
.10%. 'i’lie machine is <niHrcly 
automatic and from the ttimi a mal.elt 
enters as a block of wood until it 
emerges, residy for packingj it is un- 
touclied by lumian liiinds. 

Cork pi no is used for the match tim- 
ber Eind it is purdms^Ml in 3-in. planks. 
These are well seasoned, cut into match 
lengtlts, and fed into the inaeliinc by 
mcEiiis of a block conveym', 'I'he blocks 
pass under a battery of small knives. 
’'Hie-sc knives are 4S in number and 
ladt one gouges down into the 
wood lengthwise willi Hie grain and 
mines np bciiring a matcli splint. 
Kverv knife cuts splints a minute, 
and Sis each piece of wood i-s torn away 
llie iip|>er end is forced into a steel bar 
a hieh luis a Timnber of perforations, 
each slightly snuiller tluin I he match. 

The bar* wliidi sceuroly grips the 
splint* is a link ilia I is part of an end- 
less belt, 5tKi ft* ill length wliidi takes 
fifty minutes to iiisike a eoniplete cir- 
cuit* This belt carries the matches 




jVlachlntA th«t (Hake (he Boxes 
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The Alatch JHachlne 



through a [>ariiOin hath shortly al'trr 
the}" tome from the knives, 'Hie hath, 
or dijt, iiiakvs them mora iiilhimnia- 
bl“. The paraifin is kept in a melted 
Btato by an ingelliotJ^^ (.untrlvEmte 
’wliicli drains oif the tooled li(jiiid and 
adds more at a higher temperalnre. 
The greater portion of the matchea 
made now are of tlie noiseless type i 
that is, they liave two li|js. d’his tip- 
ping aeeomplisheil by two rollers, 
the phosphorus Irietion material being 
put on by one and the cldorute of 
potash composition 1>3^ the other. Both 
of these siil>stanees are kept mi?lted in 
a reservoir and the rolls revolve in 
them at exactly the same rate of speed 
that the conveying belt travels, and as 
the match wood lightiy toudies the rod 
it is tippe^l wdth a small <|iiantity of 
the igniting eompositioiu Considerable 
time elapses lietwttm the dips, and the 
belt turns in various positions on its 
journey in order that each tip may 
dry to a regular shape* Tlie extreme 
length of the belt is to allow the 
matches to Ix^eorue thorougldy dry be- 
fore being packed* 



Just before the belt completes the 
circuit each completed match is pushed 
from its holding bar by pins vvhieh fit 
each jicrforation in the latter. As they 
fall on a shelf an endless chain con- 
veys them to the packing table, where 
they are plaetid in boxes, wrapped and 
sent to the shippitig room. Only hve 
packing girls, ami two helpers, are re- 
(jiiinMl to tend one machine, <loing the 
work which in the older processes re- 
cjuired tvveni v-five jjltsoiis with a much 
smaller output* 

111 the old .style n[ match-making 
a veneer ’^vus j)ar<‘d from a basswood 
log. This was cut into splints 17 in, 
long, tlie length of eight matches. A 
minibcr of these were piled in a veneer 
cutter and an J^-bhided. knife making 
150 strokes per minute divided them 
into Sections. The matches were paraf- 
fined ill a l>ig sc-retm drum wliich 
dipped in a huge vat. Afrcr lieing 
dipjjcd tluw were straaglitened In’' one 
machine, placed in di]ipiiig ]>lates by 
another, and tipped Vjy still another de- 
vice. 

The opcrfuion of making the lioxes 
is one that is almost m interesting ns 
making the match itstdf. The liox- 
Ijoard comes to the fad or y in large 
rolls ami is there cut into sizi^s rctjuircd 
for the various matches. U is then 
fed into the box maeliine and is 
stamped with the name of the com- 
pany, cut to shape, and folded. ' The 
strip of Siuid paper on each side is 
maile by passing a glue coveret.1 roller 
along the box and then throwing sand 
up against ih 

Match-making by the now^ automfitie 
maehinerv has alreail}' effected a sav- 
ing to the consumer. Where formerly 
1(H^ matches wTre sold for a penny 
tlic lonsiiiucr now ]iays only five- 

eighths of a tent for that numlxjr. 

*■ -* 

As iViiH predicted a year ago, tlie 
craze for loimg employes is beginning 
to subside, and it is perceived that e.x- 
perienee and reliability are Ix'ttcr than 
mere youtli. The age limit for enter- 
ing the employ of the Pennsylvania 
railroad has been raided from 35 to 45 
years. 



POPULAR MECHANICS 



S8? 




Cfrjnprflsaed Air Plant for WorKIng Pneumatic Tools on Indian Locomotive 



THE RAtSlN O OP 5 UOAR BEETS 

A Vast Industry Waiting for Labor-Saving Machinery 



Sugar was made from beets one liiiii- 
dred years ago, bur it cost as mudi 
to 7naJ<e one pound then as llie groeer 
cliarges for 15 11j. now. White iiii proved 
lEuKhinerv has eoiitriburcd its share to 
this reduction, an improved beet has 
done morOj for ^^400 lb, of sugar is 



raise lieets inderiiiitcly without destroy^ 
ing the land, as was once feared. 

A sugar l»eet s^'od is reEtdy five u> 
seren seeds in one — ^thercds a forfiine 
fiw a mat flint' whit h wit! sejiarate Elvest^ 
germs without ernsliing — lienee a vast 
amount of hanti work beeonies neves- 




Mechanical Hoe lor Working Sugar Beets 



now obtained from rnie acre against 
II). in the ^‘at■ly da vs. 

When a lu'et sugar factory is Inillt 
it means increas^'d value for (liousatids 
of iicres of land; hi many easvfs an lul- 
vance from $10 to $10U ]ier acre. .Vnd 
this is pcnuimenl, Ihr the ilepartinent 
of agrieiiinire has hnnid tmt a way In 



sary to thin beets soon after they come 
up. Ileiv’s a tdiiime I'or aiauher nia- 
chine, ddieii liicri' are Ironi two to 

live iKwungs. This, loo. lias been laird 
work, alihoiigli a iiaw mEuldnc liocr is 
Ix'Ing tfieil. This (pii'cr devk(‘ is 
iriosintcd on higfi udieids, and is driven 
by a gasoline engine. Siveral bteel 
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A Porubto Hou» 



^hafU lian^ from spririf^si and univorsa.1 
joints which jicrmit movement in every 
direction* Tile lower end of tlic shaft 
1ms a stfH.*] disc which revolves rajiidly. 
The oiaTators ^uide Ihi^ eireiilar tooth- 
less saw where it will <lo the most 
harm to the weeds, "^rhe machine 
iicihIs improving. 

The Imrvestin^'^ include!^ three 0 ]>era- 
lions, iiftin;^* pulling and topping. A 
sort of [)hjw loost'iis the beet hut it 
iimsi lie pulled Ifv luind and the tops 
cut otL ^laiiy foritis of heet harvest- 
ers liave been const rueted, but none 
has come into general us(^. d1ic cost 
of lunid harvesting is from to 
per acre. A practical harvester will 
certainly he worke<l out lie fore many 
years. \Vhen harvested the beets slionlil 
l)c iianicd at once to the factory, or to 
tlie railroEid for shipnienl. At the Jac- 
lorv 0 system of siloing is employed 
when tlie shipmemts come in faster 
than tliey can lie worked up. 

The t‘tTorl is to have the raisers 
plant at ditrciviit times to spreml tlie 
liurvest time out as long as possililc. 
'Phe fanner is glad t<> Join in this Ite- 
eans^ic of |ln> large amount of ham I 
work Involved at certain periods of the 
hw^fa growth. In some slates there 
iini colonies of experienced l>eet work- 
ers w'ho live in houses on wheels ami 
nutvc from one beet farm to anoUjcr. 

Tliere houses will aeeommoilatc five 
people and cost $7-1* The outfit in- 
cludes a laundry stove* cooking iifeii- 
sils^ w'oven-wire folding cots, mat- 



tresses and blankets. When the work 
for one farmer is finished he furnishes 
the teams to draw the colony to the 
ne.xt jdace or to the depot, if the dis- 
tance Tticjuires transportation b}" rail. 

The industry of beet raising in this 
country is a large and growing one* 
Last year tlie crop produci?^ 12,1)00 
terns of sugar, valued at $284t>'^.800. 
The opportunities for the invention 
and improvement of labor-saving de- 
vices in this held are iiniisnally invit- 
ing* niie average co.st of lunid labor 
at pres^mt rmpitrcd on each acre of 
beets is $20. Suitable rnachiner)^ if it 
could be had, would reduce this figure 
at least one-half. Tliis would mean, 
a saving on the vear past of $lfi per 
acre on 307,000 ‘acres or $3,070,000. 
Tlie current yearbook of the Tlcpart- 
ment of Agriculture* from which these 
facts are taken, devotes considerable 
space to boot raising. 

♦ * » ■— 

VACUUM PROCESS FOR CONCEN- 
TRATING ORE^ 



'Idle new vacuum process for concen- 
tration of ores is iiliractitig consider- 
ahlo attention* espCLially as the ma- 
chmery is so simple it can be built in 
almost any machine sliop, and in oper- 
ation no skilled lalior is required. 

Oil and acid are mixed with the 
tl owing pulp of crusliod ore and w^atcr 
as It tomes from the crushing mill. 
The oil attaches itself to tlie minute 
portions of mineral, but bus no eliect 




Vacuuid Concent rntor 
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The above picture eliows a view in MelbourneK Austrahai The large bujidirtg is tine 
goverr^ment warehouse and cold storage quarters^ where fish, meat and produce are 
prepared for stiipment to London. 



upon the rocky particles or gangne. 
''Jlic w}]olo III i.xl lire is then siilijected to 
a prcftSLirc less than tlie aiTiicjsjdion?, 

^VIlen the vacumn is apfdied the air 
and Ollier gases dissolved in the mill- 
ing water aiv lihiTatnL TIk'sc gases 
altacli themselves to tlie greased ni in- 
era I jiartieles ari<l risi^ to tJic top, cai- 
Tving the ore witli tile Mi in the form 
of a rit'li conciMtrate, which ovitHows 
into a |df»e [eading h» a n^servnir. 

Tla^ rocky (larticles or gangiu* re- 
main at the hutlom and are tboremghly 
agitated until every hiit>l>le of I i lie rated 
gas has carried its lot of mimTal to 
the siirfaee, 'Thev are then disi^harged 
tlimugli a waste pipe, 

'Phe Mining Wh^rld, Lonilmn says: 
"'The ipiaiility of oil aiid neitl reipiLDcd 
is not the same for all hot UMiially 
amoimts lo nut more than a few pounds 
— sav* from 3 to 10 Hl per ton of ore 
t rivaled.’’' 

A large variety of oils and aiinihir 
suhstaiice,^^ liave htvn triced and found 
siiitahhg such h>r instance, as Cali* 
foniian cnidi* uih Tevas eriide oil. 
'Teyas residNiim, find nil, Hussiaii 
inide, Borneo, Sumatra, ami similar 
cliea|i oils, tars, blast furnaee oils, olive 
oil r<rsidiu's, oleic acid, kcrosimc, a 
variety of light oils and hsh oils. The 
process is jiatented. 



Burglars are using autoinohiles for 
making their ''visits’' and carrying off 
the plunder. 



FARI^AQUT'S FIRST VESSEL TO 
BE SCRAPPED 

1’hc o\ii weatlier-scarreil frigate 
"'Sural oga'* is to l»n tlesi roved, Tliis 
was Admiral Fanagut's Jirst command, 
anil sinct^ FSKP i£ has t>een the training 
ship for the Pennsylvania Xautleal 
Seliooh an institulion maintained hv 
tlie state for I raining Ibi' yonlh of 
IVnnsvIviinia in the seieiice and prac- 
tice of navigatioiL 1 hiring her cruises 
I he "Saralfiga" lias visited all the 
pu'ominent conlinental ports and places 
t)f interest in I he woidrl. 

Four years ago it was ruvessarv to 
completely overtiaiil her on accoimt of 
the terrific sloriiis that she had passt^l 
througli. (Jn tile last emise out six 
gales were encountered in thirteen 
days and ft reijuired every elTort of the 
youthful crew to ki^p> the old vessel 
alloat. When il was Itiially hnmght 
safe to shore, the naval aiuiiunties 
found that it would reipiirc too much 
money lo ]iut it hack into sliape again, 
so determined to sell it for old junk. 



1 
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KILLED BY CHAR<jED FENCE 
WIRE 



Doiilh rec'ontly came io a riUieiimaii 
ef MoiiL. in an uimsiuii and 

peculiar form. A Inglily charged traiis- 
jnission wirc% wiiicli crosi^cd his raiidi, 
))ccaine Inokcn in some iiiatirier and 
one end fell across a barbed wire fence, 
Tlie ranchman, not knowin^z of the 
break, attemplcd to crawl through tlie 
fence. Ills tmdy com[jlett‘d a circuit 
to Hie ground and he was instantly 
elect roen led. His wife attempted to 
remove tlie body but ’was rendered 
fwmstdess liy the shock slie received. 
Keighhors iinally removed the cor])se. 
hut only after considerable danger to 
themselves. 






CUTTING PILES UNDER WATER 




The illustrations show' a complete ap- 
paratus for sawing olf piles as deep as 

91 ft, below tlin 

surface. The first 
is a pile driver 
from wliicli the 
baminor has been 
and tlie 
wing mecdian- 
btim su li- 
st i tilted between 
' the guides. At 
the end of the 
saw-shaft ( Fig. 
2) is seen a loop 
by which it can bo raised or lowered. 
In the middle is a dnmi for belt, and 



just below it appear the rollers, which 
are to fasten to Iho guides to keep the 
belt in place. A spline through the 
whole length of the sliaft makes the 




saw' readily adjustable io any depth 
witiiin its range ami also takes up any 
vertical motion of the pile driver due 
to motion of the water. The shaft is 
in, diameter aud counterbalanced by 
the timber shown in Fig. 1. For most 
piles a 49*in. saw is sutlicient, and 10 
hj}. ; for extra large piles, a 48dn, saiv 
and 19 hp. 

■ — ^ — * * * — — 

CEMENT BLOCKS PRESERVE 
POLES 



To prevent deterioration of wooden 
]>o]es at the .surface of the ground. 

where decay usually 
begins, a French in- 
ventor U.SCS a pair of 
cement blocks. These 
bloc'ks surround the 
pole and extend 1 ft. 
into the g r o u n d. 
When locked in position cement is 
poured lx‘twi,4:‘n the Mocks and pole. 

* *- ■» 

MAKING JEWELRY AT HOME 



Tlionsands of women in Massachu- 
sedts and Khode Island are earning a 
tidy sum each day without leaving 
their homea. d'he un])recedented de- 
mand for all gfEides of ornament has 
caused jevvelrv maiiufaeturers to resort 
to every expedient to supply their or- 
ders. Tlie ))raetice of alloivi ng the 
women to take home work, finish it 
and return it to the factory lias growm 
up and is now one of tlie most exten- 
sive in the New England states. 

iliich of the work is simple and can 
he done by hand: for example, in the 
manufacture of tlic ring or chain 
]mrses which arc so popular, a pair of 
pliers is the only tool usc^d. The price 
for making one of these varies from 
r>0 cents, for the small ones, to $1.95 
for the larger size. A fast worker can 
often make two of the smaller in a 
day. 

Some factories have installed foot 
power presses in the houses and larger 
articles are made. Work is delivered 
and collected weekly or oftencr, by an 
agent of the company. 




Shufl wttb Sav 
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SYDNEY, N. S. W., STOPS A BIG RIVER 

And Diverts Its Waters to City Use 







(jre«t flam and RtjMtrvuir 



Svdiiov, XfW SeKitli Wall's, js a ^ivat 
(^onsnmor of wstlcr, am I at iiitinal^ 
during its loiiUiiy of lias 

Toadual out lirsi for simill 
tlieii lakos im<l small riwrs, ami no\^' 
the entlro flow of Iho t^aiaracd rivor, 
Tlie riviir 1ms been brought to an alt- 
nipt stop in its eourso by tlio con- 
strnction of a great eonerete dam Sll 
ft, long and lll'J ft, high. The dam is 



loS ft. wide a1 the ijase and ft, 

a I Uio top and stores np the lhx>d 
walers in a reservoir lot) ft, cov- 
ering acres, and containing SI 

billion gallons of water. The work, 
wjdi li was done I jy the govern men oc- 
cupied tw’{> years, eo:?t L50(k0()t) and 
wa« aceoni]>lished with machinery 
lironglit from the United States and 



Knghind. 

■ ♦ * * 

HORSESHOES MADE OF ASBESTOS 



Visitors to tlie volcano of Kilauea, 
on the island of Hawaii, generaily ride 
on lH>r??ebiick, and in crossing' what is 
known as the the horses suffer 

inncli from tlie great lieat. 'I’lie earth 
IB so hot fhat the hoofs of the horses 
are not infrequently scorclu'd, As some 
]iroteetion lieeaine very neecssaryj !r 
clever blacksmith in Honolulu has ro- 



eeiitly devised a verv' successful methofl 
])V winch asbestos may he used. 

The idea is to jirovide the hoofs of 
the horses with an asbestos covering 
much after the fashion of the outer 
sliield of iron-sludded loatlier or can- 
vas ovi r the automobile tires* These 
Itoof diields may bo put on and re- 
moved at pleasure. 
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The N«w Hamburg Liner ** President Lincoln'^ 



RAILROAD CROSSES A MUD 
DESERT 



Railroads are sometimes built imder 
very peculiar coTiditious. 'I’his is the 
case with the WcBterri Pacific Trans- 
continental Hue that is Ijeiiig construct- 
ed from Salt Lake (Htv to San Fran- 

*T 

CISCO. The line runs iniles tliiou^Hi 
a stretch of the Utah ilesert, where 
nothing Init soft alkali mud is to he 
found. H'hi.s *hnud deserP' seems to 
have no iiottom and it was exceedingly 
dinieiilt to secure a salisfaclory foot- 
ing for the Toadhed. 

'Phe troulilt! was f^olvcnl Isy a founda- 
tion made of heavy planking laid 
chet“ker-hoard faslHon. Temporary 
traeks were laid on this and halhist 
trains distributed tlieir load upon the 
Avooden l>ase. The rails were raised, as 



the deptlt of the ballast increased, un- 
til the proper grade was reached. The 
roadbed was tlieri covered with cement 
and gravel, which formed a liard level 
surface for the tracks. The filling and 
imid of the desert practically excludes 
the air from the planking and insures 
it against decay for a long ])eriod of 
years. 

* * ♦ 

COLONIAL WALL PAPER REVIVED 



*^J’he wall pajK“rs brought from Na- 
ples a full centurv ago still remain 
with color.i^ so fresh they promise to 
endure another linndred yeai'Sj In many 
New I’lnglaiul iiomos. ,So attractive 
are tliese fjiiaint designs that wall jJii- 
|)er makers arc noiv luisy (/opyiiig thorn 
for 20th century residences. Tlie de- 
signs arc largely land3ca}>e scenes. 




Tinted StiLnflea Are Nqw IVloitQ Ot Cement 
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Trlumphail arch of great magnifieence erected for the Installation ceremDrites of Prince 
Ranjltslfihji. the Jam of hiewanager. The elephants were covered with coctljr tapestries, 
ornamented with gold and illuminated at night with hundreds of electric lights. The Jam 
rode through the arch in a silver carrtage,^ wearing a red robe prepared for the occasicn 
and destroyed Immediately afterwards. The throne and canopy are of solid gold* During 
the ritual the Jam is required tq hold a cqcoanut in his hand^ 



LAROEST GASOLINE PASSENGER 
LAUNCH IN THE WORLD 



What i:^ iK'liuvpfl 1o be tlio [arrest 

piftolino liniiu'li in ihf' world, 

siivs I bo kJoh fiiiEil of rjoot ru-itr, biiH. 

iieeii in rr;:iili3r huivmo si hoc .InniEsiiv 

Itif, bi'twfon Modri) liarltor 

;md Siiii D'to^o* <bib n'hi' vossol is l-iO 

ft, loiif::, 22 ft. lunmi, with ii dral'l of 

10 ft. U tarries gross toiis of 

cargo* hikI jjassoitgotK a I an avtn- 

age sjKM.'d of If kiu>M per lionr* H’hc 

{hpii|imcnt con?ii.sts of two ItlHMiju (i- 

cylinder engine-^, whiih drive twin 

screws, li h said that the engines 

Inivc ttever stoj^ped for repairs i^ince 

thtdr first aligiimcnt, 

— — 

GYROSCOPE WILL NOT EFFECT 
SHIP’S STABILITY 

One of rmr subscribers explains wlsy 
the vesiiel n;R'd by Sir Henry 
and described in tlie Eirticle, “^rars BjiI- 
anecd on a Single Hail/’ of I lie dtdy 
issucj would not inainfain itself in a 
horizontal ]ilane when lifted \rith a 
gyroscofx' : 

A train of f ars, sneh ns Mr. Bren- 
nan'S monorail type, Imve the wheels 
fixed so they cannot niovo to the rig] it 
or left. Ah a result the center of 
gravity of the car will nwingf in an arc 
about the paint of siip|K>rL An ideal 



coiiditirm for a gyroscope Is tlie rc^sull, 
in fact, this is one of the jirineiplcs of 
iiuil inystiTloiis aj>|iEvniius* 

^rhe cenlriftigid Idrce of the spinning 
wheel in iv gyroscojie ap|>lies its l^al- 
anciiig' force to the axle points, wiiether 
it be a pin ]»>int or set in si hearing at- 
taibt'd solid to smne ntluT [>oint. So, 
ill the ease of the single rail car, the 
double flange wheel at I lie point wliero 
it touches the mil takes llie same place 
as the ]Toint tliat touches the door in 
(lie (rjy tn}L 

When the ear is in a side wind, as 
shiiwn in Kig, I, tlu^ single rail, A, 
makes a solid [joint for the gyroscope 
to ap[dy its balancing force. Wbeii a 
rtrssel is tos.se d about, or a side wind 
strikes it, the gyroscojin'R halaneing 
effect Is lost, as the ketd of the vessel 




as the top, as is whown in Jdg. 2. — Con- 
triliuted bv W, A, Waller, Lees Sum- 
mil, Mo, 
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FIFTY MILLION GALLON CEN- 
TRIFUGAL PUMP 



Two big centrifugal pmnps have 
boon built recently to irrigate rice fieliJs 
in Soutliwesat Texas* Each lias a daily 




Daily CApacUyt SO, 900,000 Qal. 



(iipaciiy of 5th5(hb0ni> gal., or Jio,000 
gal* |Xir niinute. The impellers ale so 
heavy tio fly-wheel is reijuireth 

Tlic water is drawn into tite pump 
at the horizontal shaft ami di.’^charged 
through nozzles. in the 

accompany Ing illustration, tlio [xcutiar 
rild>cd construction of the pump cas- 
ings which gives great rigidity and 
strength* 

— 

A few years ago all tlie passenger 

cars on the Xew^ Hotith Wales railroads 

had bars across the windows to ])rcveut 

tlie passengers from putting tlicir 

heads out. The passengers rebelled at 

the risk of being caged in a wreck, 

and the bars have Ijtcn removed. 



Tliere are 10,4d0 saw mills in tlic 
United States. renns3dvania has the 
largest number — 714. 



A MYSTERIOUS ISLAND 



T)eiivcr Island is, at tliis writing, one 
of the San Juan group in Fnget Sound, 
and was an extremely beautiful piece 
of land, A hu.stling real estate man 
sold it to Charles L. Tutt^ a w'ealthy 
Colorado miner, who intended to erect 
a siiimner home in the midst of a 
beautiful park. AVlien Tutt went to 
examine bis pitrchase it wasn't there* 
lie insisted he had fjeen swindltkl, but 
witnesses were produced who swore it 
was formerly at the location stated, 
Tutt wajited Ins island — where was it? 

Investigation proved it had com- 
pletely sunk beneath the water during 
the *San Francisf-o fourth (jiiakc, leaving 
BC^veral acres of \vatcr but no land. 

IhH^ntly the owner reteived notice 
that his iabmd had come up again and 
lie lost no time in getting there. The 
trees and foliage were all dead and 
slime covered the surface once grt'cn 
with gnissj bid Tutt hati recovered his 
property and promptly christened it 
Jkniver Island. 

• * » — 

FISH SOAP HARMS NICKLE- 
PLATE 



Utsli soap as a cleansing medium is 
gradually being replaced liy other more 
sat isf actor V materials, says the Brass 
World, A mi m her of cases are known 
where the use of it 1ms been tlic <li- 
rtx't cause of nickel deposits peeling 
awa^^ 

In one instance it w^as found that 
the deposit came off notwithstauding 
all efforts to make it stick. The piet'O 
which was to be plated was first bulFwl 
and then soaked in a lisli soap eolu- 
lioii to remove the dirt collected in 
the corners* *\ftcr soaking, it went dt- 
rtrt to the plating batli without addi- 
tional cleansing. As a result an ex- 
tremely minute film of fish nil entirely 
covered the work and prevented the 
nickel from dosel_y adhering to it. Af- 
ter the trouide was discovered and tins 
film removixl by placing the article in 
another bath, the peeling of the deposit 
entirely stopped* 
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To Reverse a Chain Drive 



A Lawn Mower Feed Cutter 



Soinotiiiu^s it ill 
iR-cejifiiirv \o nil] a 
siciTt ill thu 
site dii'cuticm I'nmi 
tlK^ ilrive shaft, iis- 
iiT^' s]>nK'ki‘j'r= am I 
diain traiisnijssiun. 
A sim|jle 

Htaiit of tiu; sju’ot'k- 
as sliouii in tha 
nt-L-onipaiiying cut 
will give ttii-^ re- 
sult, says American 
Miller, In driving 
some eleViilors one 
c X t] a s]>rock o t 
wlieei, K, was addedj wliiidi caused 
tlie siirocket wheel I) on the shaft to 
))C driverii to turn in tlie op|Kisite din t - 
tion fivim the spi'i^eket wijeel M, on 
the main shaft. 

• ♦ -*■ 

Extra Seat Attachment for a 
Bicycle 




\Viien Your lawn mower la not other- 
wise ntu^dt'tL elaniji it to a post witli 
cut ling knives njiwiml and build a ho.\ 
to lit nji doi^e to the eiiEtirig edge, as 
shown in cut, A belt wlieel lo drive the 
mower niay be ]ilaeeil on butb ends of 




Cutting Feet! with Lawn Mower 

the shaft, bin one wifi dm wilb a crank 
to turn it. bWd IIji^ material at an 
angle, 

» ■* ♦ - - 

A Novel Cooling Device 



Take an old hievde front fork and 
fit it on the rear axle of the bievek? 
mdsiflo the fratiic hraei^s. For a hrave 
lo hold the seat in position [ used a 
lieavv piix-e of wire, as sliown In the 
illustration. A seal ami ^at post were 
tilled in the fork Just tlie same as iti 
the Ideycle frame. — fontriliuted hy 
Itandolf \V, Hcanian, Brooklyn, X. 




A si It] pie hut elhn-tive method of se- 
en ring a eool atmosphere in a eerlaiii 
hasiunent, wliieli is irsiul for tlie stor- 
ngi^ of wine, Inis been adojjtetl hy the 
proprietor. 

A snlistantial 
hamd is jhaml 
on top of a 
water-tight ho.v 
(pf sulheieiit ea^ 
jiacity to ae- 
lommodaU] the 
drip from the 
melting ire, 
and three nr 
four Ivniidred 
pouinls of iee are placid inside nf tlie 
haiTel. I’he latter is provided with a 
(onp]i‘ of auger Imles In the liotlom, to 
penult tlie esLa]je of water^ and a small 
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opening measuring aljoiit 8 in. square 
is cut in the side of the barrel, just 
high enough from the bottom to come 
opposite tlie 1 blades of an oriH- 
imry electric fau^ supported on a 

shelf across the box. \Vhen in ojjl ra- 
tion tlie fan draws a current of air 
down through the open top of the bar- 
red and out through the &<}uare open- 
ing. Tl^e fan blows tills diitled air 
through the basement and maintains a 
constant circulation, says tire Electric 
City. The barrel is filled with iec 
0111*0 a day, and the result secured is 
Batisfactory, tlie teuipt^rature of the 
basement being from 20 to 40 " lower 
than that of the outside air. 

— * * ♦— — 

A Kink for the Shaper 



To shape a pnncli and leave a shoul- 
der, set the work in the shaper vise 
with face out ward and set stroke of 




the mad line as sliown by line at A. 
Fig. 2. When one cut has been taken 
ami tool lowered for the next it will 
liot begin to start the second cut until 
it readies the point B, Fig. 3. Fig. 1 
shows end view of the pundi com- 
pleted. TliLs is a g<.((xl kink for those 
that do not [joshc^sb a luilHng machine. 
— Contributed by Arthur Benson, Clhi- 
cago, 111. 

* * ♦ * 

The ink of any ^ited engraving, no 
matter lunv old^ will smear if exposed 
to the aliglitcst friction. 



Illuminating a Qaug« Class 



A method used 
by a writer in 
T ii e Engineer 
for lighting up 
a gauge glass is 
shown in the 
sketch. 

A tin tube 
in. in diameter 
and 12 in. long, 
having a slot f 
in. wide by 8 in. 
long in the side 
next to the gauge 
glass, is used. An 
8-cp. iucandesernt lamp is placed in- 
side the tutie ami throws a powerful 
ligiit on the glass only. 



Water Supply System 




Tlic accompanying sketdi bIiows the 
jilaii of a water system 1 have used for 
the past two years which lias given good 
Katisfiiction. 

] can. ])iimp cold water to tht:‘ reser- 
voir on the stove, lioi water from tlie 
TeBer\'oir to the hath tub or cold water 
from the cistern to tlie hath tulu Two 
glol>e valves are pla<'(d in the pipe as 
shown at A, One dieek valve is used 
at B, — Contriliutcd Ity J..aiirice K. Fry, 
Alt. Sterling, III. 




Ccmv«nicjit Water Supply 
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Repalrin^^ Plaster Casts 



TIh! folltnving TisHliod for iTpairincf 
]]laf^ter of nil kiiul^ lins !yjt‘n 

tested !jy years of (Vtnt fl]0 

liiEtkeii surfiUE'S with thiek shellat- nial 
expose imnu’difUely 1o aleidiol Maine 
iiiilil tlie aleohol ia the shellae is. near- 
ly nil J)ii mi.nl out. Then apply Use 
broken pariri neeunitely lo caeli i>l]ier 
U'Elli .sliifl jt ]}i'i»ssiiT't^ for a few nil mites. 

routi Mniled l»y Dr. {\ K. Frasier. Jr., 
borne, M, V. 



Adjustable Hand Gau£re 



I'^rr lai'^^e hii[Micaie work or In nsio 
in eomvn'tton ailli blanks for 

twist' i] I’ll Is or any lariii* eyl inti idea I 
wcark a ^aiy^e tnin Ije innd{‘ ani])|y lar;4;e 




Qatf]^eA ^ork up ta In. [>dAitietf:r 



enoit^h to take ibis work in .a ml he arl- 
jiistable to ll^e smaller as sliown 

in rbe aeeoMi]]ai^yinir s.ait, Tlie main 
frami' is iiunle of east iron, usin^j: ^-in. 
(‘trie I I'nlbal j'iee] \rith atnnit ihvr.'ads 
lo I he ineh for serews. On lio' loie^nn^ 
seri'W fiisleii a niil](a! he:|el juuI ]ibice a 
bifk nnt frt'lween hi'ah ami fraii’F*. 
U'liib till ;;aii;:e may i>e of any snilEilMe 
sixi: llte line I made will ;^ani^e work o]i 
lo in, ill (liamett.'r. — rontrihiiteil liy 
S. IL Heller, (irant St., Akron, (i. 
- — — — ♦ + 

Deodorized Glue 



One aiilliority reeoinniends the use 
of a teaspoon fir I of saltpeter to a pot 
of ;ihio as a deodori/er, says Wood 
(Taft. II IP further claimed that it 
lielps (he ;:tne (o clry fa:^ter and he- 
cornu harder, nor is the strength and 
teimeity iinpaireil in any way. 



A Wooden Boiler 



This is a novel way of using a wondon. 
ke;; lor a steaiu boiler. M’hile il: inav 

■n 

seem alisurd, I have one in good work- 
ing order, i?ays a corre^^pomle!^t in l]n- 
lii?view. 

r toHvk a l>eer kt'g and ran a ^-in, pipe 
out. aljont 1 ] fl. ami heiit it lo return. 




as shown in I he ilhislration. This pij>e 
was shoved into (he kitchen stove wliieh 
gimtn^ati'd the steam. \W' ran a :[-hl>. 
etigine athteiied to a smatl grindstone 
wliieh wa.^^ used to sharpen mowing 
niaehim! knivi^a on ami it saved imuiy 
a blistered ]>alim 

Wliile this was hoys" work, it was 
more pnu ti(a! than inaiiy woubl thitik, 
ddie holler was e^pliJ>pi:'d with safely 
valve having an iron weiglit. Between 
(he lioiler and (he stove a parti lion of 
asbestos was pul in pbiee to protect the 
boiler. 

♦-♦— — 

Charging Small Storage Batteries 



A sinipfe wav to charge storage hal- 
(eries smh as are used in autoTiiobiles 




wriing: [)l«grr«tn fur 



and for small elect rie jnofory is shown 
in the skeltdi, FrEUii Ihe main wire=, M, 
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con iK‘cl , 111 rough Ji ciiUiut. i\ tluni tn a 
*su itdi, S. A iminlior of sockets^. L, 
are Lomit?c:ted iu pavEillel so that iinv 
ii mount ol' t l larging current can he ob- 
tained l>y inserting one or more 
lum|is, says a con es|joji( lent of Tlie 
rractieal Engineer, f f only i ampere if> 
recjuirecE insert one lamjK if two am- 
jieres is rec|uired, insert four lamps^ and 
!?o cm. 

*.-* 4 

Screwing Flan^^es on Pipe 



T n our August mini her 
wo des(Tiiiefl ami ilhis- 
t rated “Screwing Flanges 
on Ijargc J^ipo.” 'Hie 
following is even a bet- 
ter plan: It is unnt^e?;- 

sary to tie the handlo of 
t]u‘ chain t(>ngs to a post. 

The jiraetieal way to ar- 
range tlie pijje and tongs 
would \k* to place tlie 
tongs as shown U\ Fig. 
so tliat they will hold the pipe from 
turning, and then allow thi' handle of 
the longs to rest on tlie tltKu\ using ths> 
tiinher to turn the liang(\ says a cor- 
ri‘sp(>ndent in the ^lelEil Worker. 

Aiiotlier wav v'ould he To allow the 
end of the ]dnnk to ivst on tlie lloor, 
and the workinen could use the tongs 
to turn the piia^ Enlo Ha^ tUuigc, tlie 
flange heing hold stationary liy tlie 
tindier, as in Fig. 



A Rope Conveyer 



A teinpiira ry conveyer winch can he 
useii in some case?i hy millers, especially 
in experimental work, when a regular 
conveyer is not at lum<l, is t?]iown in the 






Convener JMiy Be Any Leil);:th and SPze 

accom]ianyiiig skdeln This simidc way 
of making a cotivcyc'!' is f^iiick and will 
answer every purpose until a better one 
take.s its [dace, says Anierican Miller. 



Tlie coiiveviT i^an he made any length 
anil sl^e to suit the jiiirpose. The shaft 
can he made of steam pipe. Fasten the 
rope with a crr>nked hook and nut* Tt 
will stav tight. 

A Substitute for Back Plaster 



In the construction of build ing;5 it is 
ithvays (Icsiralik* to Imve a doaiFuir 
sfiace ill ttie walls, wfiich is usually ol>- 
(ained by putting in ha(k plaster. *\ 



goo<l heavy paper that is tougli enough 
not to tear easily will serve the ]mrj)ose 
just as well. Ihvo ways are sliown liow 
this inny bn doiii'. To use pa- 

per and [Hit it on vertically, as in Ftg. 
1, will cover two spactfs* All laps should 




he on solid liea rings, says American 
Carpenter and Huilder. 1’lien strip 
with J-im piews and pul on tlie slieath- 
ing S in the usual manner. Fig. 2 
shows aiiotlier plan, hut is not so g<wd, 
as the papeVj P, must be cut to fit the 
spaces. 

* * * 

Clean soiled jdaying enrds l>y rub- 
bing with s<^fl rag dijiped in a very 
little caiiiphor solution. 
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A Device for Spacing Holes in a Belt 



Use for n Itiiiidle a piera of metal to 
which iy poldereil spring wire finger?, 
as sliowii in cut at A. These fingcr>s 




pas? thrmigli a slitting gauge. B. and 
can almost instantly be set for any 
width belt bv the timmh nut. i\ and 
scale marked on tlie liandle. When 
pet the fingers are at c<|ual distimees 
and are ready to be struck lightly or 
drawn over lielt for marking. The 
ends of the fingers are turned down and 
sharpened, as shown at 1), to give a 

point for marking, 



Smoking Meat without Smoke House 



A novel ivay of smoking moat with- 
out a smoke house is shown in the 
sketcli. ''I'ake a hf>v about 4 ft, lilgh 
and 2 or d ft. wide and remove lioth 
omls. Dig a hole ill the ground about 
ft, deep and from this liole dig a 
trench llie length of a stove pifx; ami 
8 in. deep. At the other end of the 
trench dig n small hole and place over 
it the box. Put a joint of old stove- 
pipe in the trench nod cover it np, and 
Itank up the box with earth, says the 
Tiakota Fanner. IMake a cover tor the 
largrc hole from a piece of tin nr an old 
stovepipe nneoopled and flattened nvit. 
After the meat has been in ihe brine 



n p 



Ate’jt Box 




9D9 



about two weeks take it out and put It 
in a tub of cold water for a dav and 
niglrt. and tlien it is R\idv to place in 
the box, A fire imule out of a few 
eobs in the large hole will do the work 
equal to a smoke house. 

■ ♦ * 

Repairing a Broken Cylinder 



An engine cylinder that was east to 
the main frame eis shown in cut was 
broken at the point A right on top of 
llie port, where tlie iiietEil was so thifi 
that it could not be reiailred by putting 
on ii patch. \ cylinder head was cast 
with sm extension, lA, and by using 
sonic long stud holts that screwed into 
the steam cliest the crsick was closed 




and imide the cylinder as good ap new. 
— Cotitrilmiod by U, K. MeGohev, 

» * * 

How to Make a Special Divided Rule 



Take a ydccc of 
])a}>er and lay out 
as many etpral di- 
visions iis you wish 
t he inch to have, 
making at point .V 
less than an indi 
and at point B 
more flian an inch 
in width. Draw 
lines l>etwcen eacli 
rorrosponding point and with a rule 
find ilie widlh of an inch apd cut the 
paper at this point. ^ — Contributed by 
Allen Casey, Windsor, Conn. 

» » » — ' 

Iron and steel may be cleaned of 
grease or paint by hoi ting in a solution 
of :} II). caustic soda to 1 gal. of water. 
Mixture can be used several times. 
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Quickly Made Coiinter*6ore 



a piece of romnl titockj a« shown 
in cul at A, that will lit the hole in 
the w o r k, C, anti- 
place in tlie drill 
cJiiick. ^I’ake a piece 
of square tool 

tiio size of which 
is to 1 k! clotermiiied 
hy the hole wanted * 
and ehiiiip to the side 
of tlie roil ml slock 
with two lathe 
as shown. The end 
of the tcsol stetd, B, 
imist he ground with 
cdearancf. This not 
only makes a coim- 
fer-hore Enit serves to 
1 1 r es s the w e r k 
aronnil a bolt liole to form a level seat 
for the bolt liead and mit. — t'ontrihnted 
by diaries \V. Partridge, Xew Haven, 
Conn. 

♦ * * 

Bending Angle Iron 




'i o aeeonipHsli the E)en<ling of a con- 
siderable mimljer of angle irons rang- 
ing from 2 hy 2 in, to (i liy li in., and 
to a radii ranging from 18 in, to 10 ft.., 
some cast-iron plates were made 2 in. 
thick and alxnit ft. longq says a cor- 
respondent ill the Blaeksniith amt 
Wheelwright. Three plates were found 
all tliat wiu'e necessary, and they were 
fastened tevgethen', as shown in Fig. I, 
the plates Ixbng helil together by two 
large holts, and three set stTcws al’f> 



heing put into cacli of tho outside 
plates, so the distance between each of 
the plates could be adjusted at will. 
Holes were cored through the cast 
jilates, which had no machine work 
whatever, and the clamp. A, is shown 
placed in one set of the lioics. The 
other holes jierniit the clamp to he at- 
tached almost anywhere along the cir- 
cumfcrciiLe of tlie jig. A piece of 3-in. 
slmlt was pul througli another hole, B, 
which was located in the balance cen- 
ter of tlie jig. Blocks placed under 
the shaft, as shown by sketcli, Fig, 2, 
permit tlie jig to bu revolved so any 
<lesired portion can be brought iipper- 
]iiost. 

In bonding a piece of angle iron a 
jjortion of the jig is selectefl which is 
of the desired radius, the clamp js sot, 
the angle lieated, slipped under the 
clanip at one end and the tlange is 
t|iiiek!y hammered down to tlie desii'cd 
degree of curvature, d'he distance I»e- 
tween two of tho plates is adjusted by 
means of the set screws, so that the 
well of the angle will just go between 
the plates. Then, when driven down 
hy blows on the Hange, the weh is kept 
straight and in its proper shape by be- 
ing forced between tlie iron platek 

Wlten it is desired to Ijend the angle 
with the well outermost the jig is re- 
volved bottom side up and the angle 
is heated and damped as before and 
driven into that portion of the jig 

which h of the right concRvity. 

* — 

If a kdt persists in slipping, liohl a 
piece of tar soap on the inside of the 
belt while it is nmning. 




Bendlns Anele tron t(i Various Radii 
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Another Way to Ground a Wire 



Having rrad in Shop Xotes the bepfc 
ways to fasten a groumi wire to tlio 
groundj I wiish to submit my plan. I 
simply take a ])Eece of small pipe, say 
g-in*j and long enough 
to reach tbe damp 
earth. Bond a book 
in a pitK-o of heavy 
wire aiul lu>ok into 
the hottoTri of tine pipe 
ami drive Ijotli into 
the ground, a& shown 
ill cut. Kither lead 
this wive to the de- 
sired place, or solder 
onto it, which tan be 
done with less dtinmT 
of (L loose eonneetion and a jaior grnnnd 
thun by soldering to a ])EiHe of pipe* — 
< ‘onf rii>uted by ll. tb (bmdile, Keifer, 

I. 'r. 



Old Boiler Used for a Forge 

A forge to be nset] for heattiig Uirge 



parts ( Ein be made fmm a ! ion of 




Tor Meeting LarSfC Parts 



an old itoiier, wbicli can he obtained at 
a very Jovv' cost, says S trend. Itailway 
-Touriiah The boiler nst‘d in thin in- 
stance extends about 4 ft. under gi^mind 
and is left nn Idled up to the nrc[)laei‘. 
The brick lining held up by cros^ii 
bars ffupported from the rtrn of tlie 
forge. The grate was formed of the 
perforated plate of a Providence ear 
fen tier. A motru'-d riven blower j>laced 
overhead supplied air to the forge 
througli a square wood pipe. 



How to Find the Positive Wire 



To distinginsf] the positive wire of 
a direct cnnviil from a negative wire, 
put a tablespoon fnl of salt in a glass 
oi water and insert tlic^ free ends of 
the wires so they an‘ an inch apart 
and do not make a .sliorl cireuit, then 




turn on fhe (oirnud. Fhu‘ hubldes will 
Ije given olf iVoin ilie fii^gative pole, and 
1 hfi\d<j'ri^ the otliei' ^vini is tfu" [lositive. 
It is always necessary lo knenv tlie jTosi™ 
jive and negative wire in cluirging 
storage' batrencs. Ihe (ul shmvs the 
pro|per conncM-lioiis, wliirii sl;oidd have 
si.v d:?-cp, lamps in f(ara[le] with tbe 
batteries.— (dr]tri bn (ed bv L T. 
i'owcr^. :iVfi I-:. Wjilmit SI.’ iinniiufiti’iv 
( )hio. 

♦- * -♦ - — 

A Belt Supporter for Trousers 



A.s J liiid considerable trouble wear- 
iTig El belt on tm users that liad no belt 
straps attacheil, 1 tnade a substitute 
out of Some strl[]s of sheet iron which 
were about rm long and | in. wide 
and cut to a sliiipe as sliown in Fig. I, 
I bent them at the pornis marked by 
tlie dotted fijios and shap</d llieni as 
sljown in pig. 

After )nilting ' 

them on the lielt 
I damped them 
tight, leaving the 

prong, s to hold in tlie doth of the 
trouscTs.— tAmhiluiferl by BalpK E. 
Briley, Ames, Iowa. 

♦ *— * 

Temper can be drawn from brasB liy 
the same ]>rocess by which it is put into 
iron — by liealing to cheriT-red and 
flien plunging into water. 
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Quickly Made Support or Bracket How to Build a Refrigerator 



To an upright pieoe and whpro 
bolt two piet:ori of iron bent in 
an angle which is tlrillud to take tlie 
size of pipe to be iisedj as shown at A 




in sketch. Any size pi|>o may be xiscd. 
and witli three nipphys, two elbows, (wo 
4rl-degree elbows and two pieces of gas 
pipe exit to iit, will form the bracket 
as shown when strewiHl toge tiler. The 
fiii|iport can he put on upside <loxvti by 
changing the nipples and angles a lit’" 
tie, wliich will make a good hanger* — ^ 
(’ontrilmted by t 'arson l^irkiiead, In- 

dianola, Jliss* 

*- 

Shearing Value of Rivets 



The materials from which boiler 
rivets are maiui factored today are of 
very uniform grades, and their strength 
in shear has been defmitely determined* 
The rcsxiUs given below were ohtixinct.1 
by the ^faster Hteam l^oiler ^fakers' 
Assex-iation in tlieir tests made about a 
year ago and are prohuhly the most r<^- 
iiiihle of any: 

T*h. ppr. s(i. In. 



Wtpol rivias In sintUii Klirur. 

rivtaa III double slioEir 
Iron rivela In 

Iron rlvoia Lu double ► 



* . . .SS.IIOO 

aa,ooo 



Id constructing a refrigerator there 
is no m?cessity of charcoal, or any fill- 
ing wliatcver. Simply construct two nr 
more perfectly air-tight walls, with 
dciul-air chambers between them, w'hieh 
makes the best possible insxjlalion, as 
air which is abs^jliitcly confined is the 
host insulator* Three air-tight walU 
with J-in. space between will make a 
good refrigerator, say.H American Car- 
penter and Builder* A cheap way to ob- 
tain this would be to build the outer wall 
and cover with good two-ply red rosin- 
sized heilding yaiptrr. Thi;? should then 
liave a coat of linseed oil to make it air 
tiglit and diirHahle, then strip this witit 
J-in* strips, ceil again, cover xvith pa|>er 
as hcfon\ as shmvn in cut at lieing 
sure that all joints are stripiicd down 
and air tight. .Vext I'ovor tiic strips 
with jutper as before (this imiy ho oiled 
and dried before applying) and finish 
wdtli tlio inner Wiill of ceiling, which 
can be best cfuiteil witli shcdlixc. To 
make a job wdiich will economize jce 
tills should be the constrxictioii of floor 
and ceiling as well. 




Dildils ol HAme-M«de RefrtfentCor 



All that neenssary to form . an 
ice sludf is a. rack W’hicli will sup- 
port the ice xvaiited and at tiie same 
lime give free passage of the atr 
< low'll through and around it and at 
the same tiTue carrying the water 
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off porfeotly. This iiuiv ho sec-urod 
hy 2 hy 4 in. piooos nncl :ir rang- 
ing thoin side \>y skle on 4 in. 

ajtart* and cover them witli galvaii- 
iml iroii so il ^vjll jiroject H in. on 
eadi side and heiid dou n at an angle oT 
iilioiit 30® ; Hien ]daee a serii's of 
Irouglis holweeii iho 2 hv A in. picj^'es to 
caiTv ojf live water into anotlier I rough 
at the ends of tlaese ami eonrieet to a 
drain pi])e, which should ht? IrapjM^d so 
the air can not pass back through it 
into tlie cooling roonu Th(‘ rack should 
he placed at the top of tlic room, as cold 
air doscend?i, keeping uj> a circulation. 

^ — — 

Supporting: Electric Wires on Trees 



.\ good devite for sufjporltng power, 
electric light aiul lc]i‘]>t]oiie wires cm 
trees may he madi^ from a jiiiH-c of 
metal as sliown in the sketcli liercwiili. 
A piece of rub- 
lie r li o s e is 
slipped o\'or tlm 
hook part, to 
form an insu- 
lator for die line 
wire. I’hc shank 
can he about H 
or Id in. in length, wiiile the hook 
need not he over 4 in. 'Hie line wire 
can slide in tlie laiok, no matter how 
much tlie trees swav, and if fastened 
to every lid id or fourth freer it will 
insure steadiness along liie whole limr. 
— rontriimted hy Tharles Viviei\ 

Santa Anita, Cal. 

» ♦ ♦ 

To Use Common Vise as Pipe Vise 



A verv' satisfactory jiipt* vise can bo 
made from a common J?^tocl vise by tak- 
ing a |neee of coarse sandpaper about 
3 in. b_v G in, in dimension and after 
douhliiig it. place it around the pipe, 
then phice the ]>art wirli Hie sandpaper 
on it hetween the jaws of the vise and 
tighten. Tlie pipe may then 1 h^ either 
threaded or cut without flithi iilty.— 
Contributed lyy P. 0- Ward, Jolmsnu 
Cityj Tenu. 



A Home-Made Sink Trap 



Vour Tuaga5^ine 1ms shown many 
kinks in llu^ past for lielping out the 
engineer and lireuiaiL Perhaps the 
foliowing may also prove a hein to 
sonic one: In a cerliiin stcajii plant 




tlie siiperinicndcnt agi’ix'd to give the 
iutgiiit‘i‘r a sink if he could find the 
fU‘<'essary mateiial io put It in place. 
Imic ihe fa Meets he used glohe valves 
with il nip] lie and elbow, as shown at 
A in sketch. Tlie sink trap was con- 
sir acted out of an old oil can. U. leav- 
ing on: the sjimit. A c<iupling was 
solileiVil ill the can wherc^ tlie spout 
screwed in and a plug tnrneil in tlie 
coupling, P. Another {onpling was 
solilered in the can at j joint C and a 
pipe conriceted from this to the sewer. 
The ('an takes an inverti‘d jinsition and 
the pipe, ]), leading from the sink 
runs down into the can as shown, and 
is soldcri'd at point hk 4’ wo bniekets 
were foriiu'd by hending \ by J-iii. hand 
iron, which made the supports, 11, for 
till! sink. — Contrihiited l>y d, KMelhorii, 

4’oronlo, Ont, 

♦- + 

To Remove Fountain Pen When 
Stuck 



Wfion a fountain pen l>t‘eomes stuck 

so it can not he 
unscrewed with 
the f i n ge r s, a 
good ]vla7i is to 
place a strip of 
fine emerv cloth around the part to be 
unscrewed, witii the emery side in, and 
clamp the cuds in a vise or pliers. — - 
tVuvtrihuted by rharles Partridge, Nliw 
H a Yen, Conn. 
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A Hardening Furnace 



Tf thtt tufjl has l^en forg<?d and al- 
lowed lu Imrden afterward, it ia well to 
heat the whole tool and afterward an- 
neal tlio shank or 
neek, so as to se- 
en re the greatOiit 
possible tougli- 
neBs al that 
point. In the ease 
of drills and 
reamers made of 
imaiiiiealeil stoek 
this is rarely ncc- 
esiSarVi if the 

•k 

hanlening heat is kept out of tlie ;?hauk. 
For tills pur|K>sG the tools may be sus- 
pended jhrongli the top of the furnace, 
says Aiiiericim Maehiiiist, wlien Ibe lat- 
ter is so designed as lu pertiiit of it, 
with the jKirt to lie hd“t annealed pro- 
jecting outside, 'fhe device eonsists es- 
sentially of a cover provided with holes 
of appropriate size, through which tlie 
tools an' lowered. The tools are secured 
by cdaiiij) tongs or liamlles with eyes, 
and. set screws at fine end. A coke fur- 
nace as sIkiwu ill the ent could Ih* fitted 
with a device serving ilie same purpose, 
with little trouble. 



hints on Buying a Second -^Hatid 
Engine 



How to Detect the Weak Pointt 



The fact timt a seconddiand engine 
is ou the market may be due to many 
reasons. In any case the buyer should 
make a eomjdete and thorougli exam- 
ination. Tf it is possible to traee the 
hifitory of the engine, so as to deter- 
mine the exact reason for its rejection 
by the original owner, the buyer will 
tlien know where to look for defects. 

Lubricating deviccfl fref|uently be- 
emue inoperative, stoppage of the oil 
ducts or pipes, or dEinuige to the 
engine itstdL 'rhe surfaf'C of the 
cylinder barrel ami the valve seats 
and faces can be examined only 



by removing the cylinder head, 
the steam cheat cover and the 
valve ; or the valve bonnets and tlie 
valves in the ca?^ of the Cortiss en- 
gine. The failure to lubricate these 
does not show tlie damage as quickly 
as the external parts, so the valve, valve 
seat and cylinder arc liable to be l>adly 
scored. These parts should always be 
looked after first. If they are scored, 
leakage is bonud to occur, and leakage 
at these paints cannot easily lie de- 
tected. l^eakage of steam may also 
occur jiast the piston, due to the cyl- 
indei' lioiiig worn .souKnvhat oval. 
These defects may he ileterniincd by 
using calipers ami a straight edge. 

If cutting or scoring has occurred 
tlie marks will plainly sliow. Where 
the dmimge very great, it will be 
necessary U> have ryl inder ndiored. The 
straight-c^dgo should alst^ be uppMed ki 
the valve st'at and face, in the cas<" of 
tlie tiat alide valve. Rotary valves 
should 1 k" tested iiy blocking the piston 
in position and turning steam into the 
steam ebesl. 

The exterior shonld Ikj given as muclt 
carcTul scrutiny. Craeked flanges 
should be l(X>keil for and stud l}olts in 
the cylinder should examined. The 
I>recaution of examining the cylinder 
for cracks should lie extejidcd to take 
in all cast parts, inclmling the main 
fnime or bed. 

The various rods and shafts about 
tlie engine sliouhl be llmrougldy in- 
spected for bends, twists and cracks, 

Tlie piston rod and valve stems 
should be examined to see if they have 
been scored and also note if they hav*e 
been lient. 

All Journals, pins and bearings 
should be inspected for wear. Tlie ec- 
centric and eccentric strajj should he 
gone over carefully to dist-over if there 
is any wear. 

After the engine lias been given a 
complete inspection, the cost of repairs 
necessary to ptit it in proper condition 
shmdd he cstimatc^l and considered in 
the price asked for it. 'File foregoing 
is eondciisofl from an article in the 
Practical Engineer, 
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and Ivy" UeslEn for Frleze«>-Londi>n Decorator 





Finding the Speed of an Engine when Shut Down 



It bc'coincs a simple matter to de- 
termine the revokitlons per iiiimite of 
i\n engine wliR'ii is not nmning when 
the following metho<l is emj)loved. It 
is given in tlie Praeticiil Engineer and 
assumes that tlie steam is emit rolled 
)>y a ily-ball ty])o of governor. 

Examine tlie vertieal sliait between 
the stop collar, and the sliding 
sleeve, ]f llie engine has lieen run 
for a sliort time a ring will he foimtl 
marked on the shaft, if Ibe onginu is 
new, lav olT about iive-tbghtlis of the 
distanee between the stop collar and 
the sliding sleeve, as iudkaled liy the 
point 1! in the cut. 

Heniove llie belt from the governor 
pulley, D, and seeure some sori of a 
handle to the wheel, A piece of hrooin- 
stiek lashed to the rim wiih stout tivine 
Serves very nicely, Xext revolve D tin- 
til the halls have drawn the sleeve, H, 
up to the mark IL The pulley, 1), is 
then running at the same speed it 
would if the engine were working. 
Therefore to determine the total revo- 
lutions per minute of the cranksliaft, 
count tlie number of turns per minute 
that D makes to keep the shaft sleeve 
at n. Multiply this number by the 
diameter of I> and divide by tlic diam- 
eter of tlie governor licit wdieel on llie 
crankshaft The result is the speed 
of the latter pulley and of course the 
engine itself. 



While revolving the pulley, the 
wrist plate should he jilaced on tiie 
center markii; to avnhl interference 
with the kiiock-oid kmickles. ''J'his 
method will a|ifiroximale very ciosply 
to the mimlKw of n' volutions per min- 
ute of the engine. 
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How to Make “ Gasoline Brooder 



In builfliii" ii brnodt^r to gasoline 
sva fncl, itiiike a .ilieet-iroii arraiigoment 
armiinl the Imrner nr the lamp box, 
whidi shmild hv nnilornoath tlic poultry 
]:oiiSi'. Tlic lioater flriiin shnuld come 
tbrongli tile nonr nf t!.u 1 * and rest 




oii the sbect'iron lamp box ivitli a paok- 
inj! of asbffstcis paper bufweer^t t)ie u'ood 
and the burner box as well as beater 
drum, 

can see from the accont pa eying 
eat the drum is composed of two cvlin- 
ders, says 'I’he Rural New- Yorker, the 
inner one V-sliaped, with the large end 
the sanie size as the miter one, to wliich 
it is fastened airtight. From near the 
bottom of the a small tube runs out 
Ihrniigli the outer evlinder and takes 
the fresh air from behind the lamp box 
imderneatln The (nlgcs wlierever |olned 
should lie rolled as ivell as soldered. The 
double floor slunvn in cut is just to bring 
it level or oven with silh 



To Insure a Non-Short Circuit Be- 
tween Dry Celt Batteries 



To [Jrevetil short idreuits between 
dry cell batter where they are in ii 
damp ])laee or in a crowded place wlierc 
lliey are liable to eome in euntaet with 
one another, procure one or two inner 
tubes of quite large diameter of old bi- 
cycle tires, Ciif tliem in lengths about 
l\ in. longer than the battery eell, pu1I 
the piece over the cell, only leaving the 



eonneeting wires tliroiigli end of tube. 
With a piece of strong cord wrap and 
lie tight each end of the tiilie. Place 
one of these on cadi cell and you will 
liuvc no trouble with wet weather af- 
fecting your cells nr &hort circuiting by 
cells coming in contact. — C. B. 

» * » 

How to Caseharden Soft Steel 



Phiire the steel to 1^ hardened in the 
furnace and heat to a cherry red. Then 
ajipiv cyanide of potassium to cover the 
entire surface, and see that it fuses. Re- 
turn to the fire and lieat again and tlicn 
]> lunge in cold water. — Contributed by 
H. if. Dinsmorc, Id Frederick St., 
Providence, R. L 

> 

An Early Riser Alarm 



Tiie early riser is a simple device 
wliich rings a l>ell and turns on the 
light, A poreolnin hn&o bimp bohl^ kot is 
iilte<l on a )>lock of wnofl the riglit 
lieight so its key will l>c in line with 
fhe key of the alarm clock, as shown 

■fc 

in the sketch. A piece of ivood witli a 
notch cut in eitlicr end to fit the 
socket and alarm key fastens together 
these two keys, '^I'liis socket Is tlieii 
lonnceted by wires through tlio wood 
lilock and a board uscfl as a liaac to a 
socket and lamp placwJ in front of the 
clock. A flexible wire connection ’with 
a plug at hntli ends will attach this <le- 
viee to any lamp socket. Tlie alarm 
is wound up l>y turning the piece of 
wood connecting I he two keys. When 




Rlnea Bel); Turns an Ufht 




POPULAR MECHANICS 



1007 



the time set for the aliirjii comes the 
bell rings and the light is repeatedly 
turned on and oil'. — ContriLiuled by 
John Uookj Allendale, N, J, 

♦ * 

how to Put Brass Co£^s in a 
Wheel 



cut and dovt inil where itie pog 
hmke, about I or j in. deeji, iKx.'ordiiig 
In llie thickness of rim o|' vchtsd ; then 
bon' two h^>les in the cut and < iil tlneioU 
in them; cut threads on rod and screw 
in tiglit. Tljen ent Ibe rod otV about | 
in. sin Oder tlian Hie ludglit of cog. 1die 
lod must be so that tjie lu'ass covers it, 
says tl* \‘\ Koenig in Aineriean Htaek- 
smitli. Xow take two plates the lieiglil 
and width of tliectigand shaju' lliesaitie 
as the nUier eng. Tlien set the jdates on 
the edge of the eut in get tlu' riglit 
tidckness o(! cog. Now take two more 
plates, place tlaniL nn tlie sldi‘s and 
damp id I ttigether w rtli damp screws. 
Now fill the sfiaee I leE ween file [ilates 
and oHiei* (•^^gs witfi iday to kei'p them 
in place, ddten take a pfnmbago ernei- 
hle and put in your old brass and melt 
it to i\ very hrfght heat, so ilial il Hows 
vriT fnely, Now ]k>uv in <|iiickly and, 
aftm' it cools, take away the jilates and 
dress down tulges with a life, and yon 
will he de lighter I liow nice a eng y<n[ 
iiavG. T diargo from to ]r r 

cog, according' to the .size. 

♦ 

Line Wire hoist 



3, in whicli is drilled a :^-in. hole, A. 
I'nr the line wire to pass ilvroiigii. A 
n*’im brass w'lieel is phictMl in the npj>er 
eiM.1, H, I'dg. ih Tbe eomjdcte device 
is shown in Fig. F Tlie handle Is con- 
st meted s{> as to make tlie main rod V. 
extend or shorten.- — Hon tin bn led 3iy 
t’lillord fi, Brainerd, (.dicvv dbase, Md. 



Photographings Wood Grain 



Of enniso a fdoc^k o[ wo4>d can be piio- 
tograjdh'd the same as anytfiiiig i^lse by 
ilirect [jgbt. I ml i!u' grain will be 
lirnugl.t cml nmeh beltm' by m^ing- traiis- 
ndlted liglu, (Hsialn a tfdn veneer of 
tlie wood lo be jifiotograjhied. back It 
With a sheet of ground glass, and allow 
strong direct light to fall on ilm glass, 
ddie f net 11 re will in' niorr pcricct if some 
liglit is allowed to fall directly on tlu‘ 
surfaci- .jf Ibo wihod. but most (if it 




From B PhstoRTapli 



It is sometimes 
men to lioist a wi 




projection is m? 



very ditlicult for Imc- 
e on action 111 of l roes 
iiml rnbliish iKung 
in the way. A de- 
vice Htat is simple 
and easy to enrry in 
a wag^on is slmwii in 
t II e accoi!i]>aTi ving 
sketch. A cross sec- 
tion view of the 
hanille and np|M>r 
end is shoun in big. 
and Fig. o. A 
■ on the handle, Fig. 



slmiifd he 1 ra iisniit led. The results are 
sfiowii in file aeeomj.nmying cait by coiir- 
tesy of ‘H'amera t 'lafl. ' 

While this may he a good way of ri - 
jiroducing the grain in small pieces of 
wood, it would not he prju tical for se- 
eitring^ grain of woml wlierc it is made 
lip in furniture, etc. 

Til is can lie <fone at the time the wood 
is prepared J'or the lillcr. As sorm as 
the camera is ready, with a large hnisli 
<bish a g^iod (plant ity of iuisoline on the 
fihject to I.H' jiliolograpbed and quiokiv' 
make the exposure. 




looy 
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To Stretch Screen Wire on Frames 

It requires some time eukI patience 
to put seremi \^ire on tVamoft ami get 
good resulU. A niethotl iiseil by a cer- 
rospondeiit of American l’arpent(?r and 




Builder is ill usl rated in the accoiii” 
panying cut* 'rake two 2 by 0 in. pieces, 
1>, a little longer lluin tlie frame and 
place them on two horses so they will 
be far enough apart to be the same 
width as tlie frame* Place two pieces 
of wood* E* across the ]>ieces D as 
shown* Put the frame* C, on the pieces 
E am! ajijdy tlie clam [is, A. Pashui 
end of nsereeii wire at E* using cai'e t<i 
get it to run piirallel wdtli ttie f^ides of 
tlie frame* Ennv acreen wire reasoii- 
ablv tiglit and fasten at F* After 
clam]>s. A, are removed fasten screen 
w'ire to the sh:lcs of t!ic frame* 

Substitute for a Post-Mole Au^^er 



Til constnicting a piece of l>ackvard 
fence 1 keen I y felt the lack of a fom?e 
post hole auger or 
digger. The ext<mt. 
of the w^ork did 
not warrant tlic 
purchase of such 
au i ill p 1 e m c ii t. 

Doubtless many of 
voiir readers have 
been in a similar 
predicament, and 
tiiev are welcome 
to my experience* 

I fonm! that a 
most ofTleient totd 
to dig tliest! hole^ 
was made by put* 
ting a small rope or noose around a 



shovel and spade, near the middloj so 
tliat the ground could he lifted out of 
the lioles by prying the two apart on 
the top. Any depth hole can be made 
in this way* For holes of small depth, 
the Imnd can he used to liold the shovel 
ami spade together* — Contributed by 
Charles ^ oigt, Sheboygan, Wia. 

» — *■ ♦ 

Field Glasses for Line !ns[>ectora 



Instead of climbing tlio pole, line 
inspectors can relieve themselves of a 
large amount of physical labor, if they 
will use a plain hand mirror and a 
small field ghis.^ in connection with 
their w^ork. When a dav is Bunshinv, 
the lineman can lake a position on the 
ground beneath t!ie wires and reflect 
so strong a light upon the insulators, 
cross-arms, or ]dns, that small defects* 
which mi ght !>ec'omc serious, can l)o 
detected tl: rough t!ie field glasses al- 
most as well as though the observer 
were at the top of the polo* 

4 

To Grain a Plastered Ceiling^ 



A plaster ceiling is easily grained, 
and wliere a room is finished in the 
natural w^ood, or grained, it presents 
an appearance ’which is superior to al- 
most any other form of decoration. 
^'Too little attention/* says the Mod- 
ern Painter, ]>aid to the decoration 
of the ceiling in the average house of 
ttio lictter class. Great pains are taken 
to have the furniture, hangings and 
wall paper harmonise, while the ceiling 
is often left a blank ivhite, or merely 
tinted, w ith no attempt at decoration.'’* 
One of the simplest forma of grain- 
ing for the ceiling is to lay it off to 
represent slieatliing, or a more elabo- 
rate plan ia to decorate it ’with panels 
and mouldings* conforming to the 
arcrhitecture of the room. It is a good 
idea, if the latter Is used, to grain all 
the flat surfaces first, leaving the 
mouldings to fhe last, w'hich avoids the 
possibility of ragged edges* 

Care should ho taken to keep the 
colors light, as a ceiling grow's dark 
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more rapidly tlian the side walls- 
Three coals of good paintj smoothly 
applied, are Tet|Uired to produce a 
proper foundation. After the griiin- 
iiig color is thoroughly dry, it should 
be given a thin coat of varnish which 
has about one gill of raw linseed oil 
to the pint. This makes the varnish 
less likely to crack* The latter is only 
necessary to facilitate cleaning, for 
now lliG ceiling can be sponged over 
and washed, wliereas if tfie graining 
were left tmprotected it would be a 

dihieult matter to do this* 



A Buggy Jack 



A dieap and hamlv Iniggy or wagon 
jack can be made from l-im hoards as 
sliowii in cut- For large veil ides it 
should be made of heavier maleria]- 
The main post is tajteivd to the top 
and is 1 iin wide at the lower end, 

^vhe^e two ri'osi 
]iieies are fas- 
ti ned for tlie 
foot. d1ie lifting 
piece should bo 
]i i V o t e d at a 
Iieight of one- 
half the sum of 
I he radii of the front aiid back whotd 
from the base. A wire loop that is 
used to iiold lifting piece is made to 
fit the noleiies in the main post and 
lias an eye at the end for the finger 
to use in changing from notch to 
notch, 

" — ■* ♦ 

An Adjustable Sandpaper Block 



An adjuptablc sandpaper block that I 

find very useful for liollowwork is made 

by gluing a piece of rubber packing to 

a block of wood by by in*, 

says a corresjjmident in Wood (Taft. 

When dry pass it over the ripsaw a 

number of times, cutting grooves about 

j\ in. apart in the wood aud to within 

-J in. of the packing* 



For gold ink rub together 2 jiarts 
mosaic gold and 1 part gum arable* 




A Multiple Film-Devdopin^ Machine 



Wliore I had a large number of films 
to develop the old method seemed to bj 
too slow for me, so f made an arrange- 
ment as sliowii in the sketch to develop 




Severe! Pilrtis at a Time 



fit vf Till a! a time. I placed a roller on 
iwii ailjiisbd>lt' end pieces which 
turned hv a small electric motor. Un- 
dcu’uciitJi tlie roller I use a long trav for 
file develojiing- solution, in which is a 
*^mali roller for the films to turn 
around* As the cuds are adjustable aiiv 
length roller may he used for either ti 
or 12 e.\jiosure til ms*— Contributed by 
Joscjili Hell, til Herkimer St*, Brook- 
lyn* X. V. 



Home*Made Tongs for Handfing: 
Fuses 



To replace burned-out fuses of the 
i.artridge tyjie wdierc* it necessary to 
Toacli j>ast expos<?d bars that carry high 
voltage wijiie current is on. necessitates 
something to do the work l>esides the 




bare hands- To avoid accidental shoc:k, 
says a coi' respondent in Power, we 
have liad some wooden pliers or tongs 
made* to haii<lle the fuses with, as j>er 
the accompanying sketch* The tonga 
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comprise two pieces of oak^ 1 in. thick 
and li in- wide, the handles being 
rounded with a plane. The jaws are 
lajjered for a distance of 3 in, to alioul 
1 in, at the ends. The pieces were 
clamped together, and a hole bored lat- 
erally tliroiigh the jawf^, near the end, 
ns indicated, so that half of the hole 
ja in eadi jaw piece. This hole is just 
tlie sjjie of the smallest fiiso. A piece 
of strap-iron was riveted on each side 
to form the hinge, there being two 
rivets in one leg to keep the parte from 
'^'saAving'' back and forth. 

♦ ♦ 

Piping Gasoline Bngfine for Kerosene 



Tnder certain conditions kerosene is 
as explo?iiA"e as gasoline and can be 
used in engines of the explosive type 




for power if those conditions are ap- 
plied. Wc were told that if we could 
get the evlinder hot by lirst using gaso- 
line to start Ave could turn on the kero- 
sene ami use it the same as gasoline. 
We made this change in our engine at 
the expense of about including a 
small tank for kerosene, says a corre- 
spondent in the Grain Dealers’ Jour- 
naL 

^\dsen starting, valve A is opened to 
jnimp the cylimler jacket full of w'ater, 
the Avater running back into pump to 
prime it. Hosing tlte valve aUo holds 
the water in the cylinder w'hen it is 
necessary to .‘^top ; keeping the hot Avatcr 
in the cylinder floes imt require so long 
a run on gasoline to start. 



After starting, the engine is nin on 
gasoline until the AA^ater in the jacket 
gets hot, the water from the pump be- 
ing run to Avastc pipe. The floAV of 
water through the jacket of tlie cylin- 
der is regnlated by tlie glol>e valve Ib 
after turning on the kerosene. By 
means of the tw'o gloljc Anilves, A amt 
B, the amount of AA^atur passing throngb 
the engine can be regulated almost to 
a drop. Valves A and B are the Dim 
size and AA'e use an inch pipe from 
pump to engine, and li-in. for the 
overtloAA', 

P'or piping the kero^^ne {not showm) 
we use a quarter-inch pipe attached 
under the gasoline pump; and on the 
oil oversow w'c have a tlirec-Avay eon- 
neetion, f-in. 

Wc have run as much as five hours 
at a time handling grain, leaving tlie 
throttle that furnished the gasoline at 
the same mark in using the kerosene. 
Wc find that kerosene tloes not require 
so rmieh air as gnBoline^ and this is ivfg- 
uhited by using ti euL-off, whicli w 
experimentcfl w'ith until Ave got the 
required amount, 

Tlie engine should be stopped on 
gasoline as VA'eJI as started, so as to 
leave the pump and pipes full of 
gasoline ready to start on, 

• 

Garner Brace for Wire Fence 

A good way to make a enruer brace 
for a fence is ^hown in the accojii- 
panyingciit. The 
lop cross pieces 
are made from 
4 by 4 in, ma- 
terial about 8 ft, 
long* Tlie lirace 
wires are con- 
structed ]>y AAinding togetlier eight 
Avirt^s, — Contributed by G, A, Tull" 
Avood, TurncrsAdlle, Tex. 

+ 

To make a mirror brilliant mb Avith 
a ball of soft paper slightly dampened 
with wood alcohok sprinkle with a lit- 
tle AA biting and polish with tissue pa- 
per. 
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To Make a Negative Without 
Plate or Film 



The iKrotnpiniyin^r illustration is a 
rep rod net ion of a phofo/jrajili print oli- 

tiiined from a nega- 




tive mad(^ of de- 
veloping or gas 
light paper wliieh 
was nse<l in the 
plate holder instead 
of a plate or film, 
"^riie time given to 
make this exposure 
was ojie minute. 
The hath uscil in 
developing and fix- 
ing is the same as 
used on p r i n t s, 
When tlinnigli the 
solutions* \vaslse<l and dried* it is then 
printed in nmlait the same as n film» 
only it r(“<jnirefj lotiger time in print- 
ing. — t^mt^}m(e^l by lliarles W. Fank- 
boJierj (rrand KEtptils, Midi. 



* • » 

how to Make a Hollow Ball 



aratelv and the hole 7na<le to fit the 
plug. 8ome of the plugs were made up 
of difTerent kinds of wood in ditfoTxmt 
ways and glued together before being 
turned* 

The stand eoutain& 19 pieces of wood 
which were first cut in triangles and 
glued in the form of a hexagon. Two 
of these layers were glued and turned 





on a face plate to form the bowl, the 
other layer was turned to form the 
base, while the column is one jnece of 
walnut, Tlse task required coiisider- 
ahle time and jialience, — Contrilnited 
hy (b K. Mallory* tTiiiversity of Wash- 
ington, Scatlle, Wash, 

— ♦ * * — ' 

A Musical Windmill 



The illustration shows a hollow ball. 




() in. diameter, the shell being about 
U in. thick* It contains pi<X‘ 0 s 
of lull'd wood , fit- 
ted perfectly with 
glue. Twenty-five 
kinds r»f wood 
were used. A 
(i-in, ball of Hr 
was first turned 
and a ehuek made 
to bold Uie ball* 

Holes were then 
bored to a dejdh 
of U in. (to tlie 
center of llie ball ) 
and wooden plugs were inserted just 
IJ in. When the entire surface of the 
ball bad Ix^en ilius bored and plugged, 
I had a ball 6 in. diameter with a 



hi in, shell and a -l-iii. diaTneter hollow 
within. Each plug was turned out sep- 



Make two wheels out of tin, whicli 
may be of iim^ size, but ivlietd A must 
he larger than wheel B, On wheel A 
fasten two pieces of wood, t\ to cross 

in Hie center, 
and place a liell 
on tlie four ends, 
as shown. The 
smaller wheel, 
B, must he sep- 
arated from the 
other with a 
round plwe of 
wood or an oltl 
spool. Tie four buttons with split 
rings to the smaller wheel B. The 
blades on the wheels should be bent 
opposite on one wheel from the otliers 
BO as to make the wheels turn in dif- 
ferent directions. When turning the 
buttons will strike the bells and. make 
them ring constantly. 




]013 
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Grape Arbor Trellis 



How to BuUd a Grape Arbor 



A grape arbor made of ’wiiite pine, 
put together as show n in the ^keteh, ivill 
la?t for several yeari^. The i by 4-in, 
posts, are 7 ft. long The feet, B, arc 



of post A aftd run through first hole 
flnd over in first notch to back of board 
and then through second hole and over 
second notch and so on until K ia 
reached, where the other end of wire ia 
fasteneth Connect switch to po^t B.— 
Contrihiitcil by Edmund Kuhn, Jr., 

East Orange, N, J. 



Novel Mouse Trap 



made 2 by 4 in,, 4 ft. long, and rest on 
a brick placed under each end. Tlic 
crosspieces and braces are 1 by 2 in. A 
]iiccc vf strap iron, C, fastened to the 
foot by moans of a nail through a hole in 
iis top, is driven into the ground, w])icli 
Ijolds the arbor from blowing over. — 
(h A. Dale, Virginia, 111. 

♦-* « — ^ 

A Battery Rheostat 

In a board 7 in. long and 5 in. wide 
bore lioles abmii | in. apart in a semi- 
circle 3 in. 
from the bof- 
toui and cut 
notches in top 
end to cone- 
spond w i t b 
the holes. 

From a ]>ioce 
of brass a 
switch, C, is 
c u t w' i t h n 
knob soldered 
on at the end. 

Nails for 
stops are 
placed at DD. 

Two binding-posts are placed in board 
at A and B. With about 9 ft. of fine 
iron wire attach one end to the bottom 



A piece of an old bicycle tire and a 
glass fruit jar are the only materials 
required for making this trap. Push 
one end of the tire in the hole, being 
sure tiuit there is a space left at the end 
so that tJic mice can get in. Tlien bend- 
the other end down into a fruit jar or 
other glass jar. Bait may be placed in 
the Jar if desired, aithougli this is not 






Glut Punt Try It 

necessary. — Contributed by Geo. G. 
MeVicker, North Bend, Neb. 

* * » 

Otie-Wit^ Telegraph Line 



The accompaming wiring diagram 
shows a telegraph system that reipiires 
no switches and can be operated with 
open-circuit batteries on a one-wire 
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line wirii ground connections at each 
end. Any telegraph set in wliidi tlio 
kev makes dunble contact can bt‘ con- 
nected up in this way,— Contributed 
by Ih A, BrowDj Fairportj N, Y. 

♦ * * 

How to Make a Rotary Pump 



A simple rotary pump is cons true ted 
on the principle of crcaiing a vuciinm 
in a rubber tube and so cavising water 
to rise to till the vacuum. Figs. 3, 4 
and 5 show all the parts ncedc<l, ex- 
cepting the crank and tubing. The 
dimensions and description given are 
for a minimum pump^ 

Init a larger one could 
i>c built in propor- 
tion* 

Througli the cen- 
ter of a block of wood 
4 in. square and % 
in. tliick (A, Figs, i, 

2 and 3) saw a cit“ 
cular opening 2% in, 
in diameter. On each 
side of this block cut 
a larger circle 3J4 
in diameter, having 
the same center as 
the first circle (Ftg. 

3). Cut the last cir- 
cles only ith deep, 
leaving the first cir- 
cle in the form of a 
ridge or track in. 
wide, against which 
ihe rubber tubing, E, 
is compressed by 
wheels. Bore two Jd- 
in, holes (HH, Fig. 
t) from tlie outside 
of the block to the 
edge of the inner cir- 
cle, Put the rubber 
tube. E, through one 
of these boles* pass it 
around the track and 
out through the other 
hole. Notice the break (S) in the 
track : this is necessary in order to 
place in position the piece holding the 
wheels. 



Figure 4 shows the wlieehholdcr, 
Jh Make it of hard wood 3^4 in* l^ng^ 
{ in. wide and a little less than in. 
thick, so that it will run free between 
the sides ( big. 5) when they are 
placet!. Cut two grooves, one in 
each end, 1 in* deep ant! ^2 in. wide, 
111 these grooves place wheels, CC* to 
turn on ptns of stout wire. These 
wheels should be hi- diameter. 
When placed in the holder llieir cen- 
ters must be exactly 2 im apart, or so 
arranged that the distance between tbc 
edge of the wheels and tlie track ( 1\, 
Fig. I ) is equal to the thickness of the 
tubing when pressed dat. If the 



wheels fit too tight, they will bind ; if 
too loose, they will let the air through. 
Bore a hole Ih rough the middle of 
the whed-liolder and insert the craiik- 




DeUU,^ of Rotary Piiinp 
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piTij D, whicli should be about in. 
in diameter^ The crankpin should fit 
tight ' if necessary drive a brad 
through to keep it from slipping. 

In the sides {Fig. 5) bore a hole in 
the center of the crankpin to run in 
loosely. No\v‘ put all these parts to- 
gether, as shown in the illustration. 
Do not fasten the sides too securely 
until you have tried the device and 
are sure it will run smoothly. For 
the crank a bent piece of stout wire 
or a nail will serve, though a small 
iron wheel is better^ as it gives steadi- 
ness to the motion. In this case a 
handle must be attached to the rim 
of the wheel to serve as a crank. The 
drive wdicel from a broken-down egg- 
beater will do nicely. For ease in 
handling the pump, a platform should 
be added, 



To use the pump, fill the tube with 
^vater and place the lower end of the 
tube in a reservoir of water. Make a 
nozzle of the end of a clay pipe stem 
for the other end of the tube. Then 
turn the crank from left to right. The 
first \vhec! presses the air out of the 
tube, creating a vacuum which is im- 
mediately filled wdth water. Before 
the first w'heel releases the tube at the 
top, the other wdieel has reached the 
bottom, this time pressing along the 
water that was brought up by the first 
wheel. If tlie motion of the wheels 
is regular, the pump will give a steady 
stream. Two feet of J4-iu, tubing, 
costing ro cents, is all the expense 
necessary. — Contributed by Dan H. 
Hubbard, Idana, Kan. 



How to Make a Small Medical 
Induction Coil 



The coil to bo de?crilK‘d is in., 
full length of iron eort;, and J in, in 
diameter. 

Proeure a bundle of small iron wire, 
say J in, in diameteiv, and eiit it JI J in, 
long ; bind neatly with coarse thread 
and file the ends smooth (Fig, 1). This 
done, make two wood emls, H by li in. 
and J in. thick, and /arnish. Bore 
hules in the center of each so the core 
Trill fit in snugly and leave about in. 
projecting from each end (Fig. 1). 

After finishing the core, sliellac two 
layers of thick paper over it lx‘twceii 
the ends ; Jet this dry thoroughly. Wind 
two layers of bell inagriet wire over 
this, allowing R-venil im Jies of free wire 
t[^ eomo through a hole in the end. 



Cover with paper and shellac as Ixifore, 
Wind alx>ut i in, of fine wire, such 
as used on telephone generators, around 
the coil, leaving long terminals. Soak 
the whole in melted paraffine and let 
cool ; bind tightly with black silk, 

The vibrator ia made of a piece of 
thin tin to wliidi is soldered tlie head 
of an iron screw and on the other side 
a small piece of platinum, which can 
be taken from an old electric bell 
(Fig. S), 

Of course, a regulator must be had 
for the vibrator; thi? can he aceom- 
plislicd by bending a stout piece of cop- 
per wire 113 shown. The connections 
and the baise for setting up are shown 
in the figures.— Contributed by J, T. 

Waaliington, D. C. 
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Freight Locomotive ^ Great Hastem Ry*, England 



KILLED BY STEPPING ON FUR- 
NACE REGISTER 



The death of Graee DiIIod, of 
( llh, has baffled the elec- 

trical experts, who can find no logical 
rcusoh for iL !Miss Dillon ha<l hold 
of a long drop cord, grasping tlm clcc- 
Iric light hidh, betvveen thumb and 
tirs?t fiJiger. As she walked aljout her 
room she stepped upon a galvanized 
iron radiator wliich connected by iron 
jnpes to the furnacej and was almost 
instant] y e t( "c; t roen ttxi , 

Her fingers vvei'e burned to the bone, 
hut whore the current left her foot, 
passing through a tack in tier sl;oe, it 
made only a slight black mark* The 
jjoint of the tack had worn through 
ihe skin of lier great toe, thus lessen- 
ing, to a largo extent^ the rcsigtance 
of Iser hodv* 

•L 

Electrical experts who examined the 
house wiring, declare that there was 
absolutely no evidence to indicate the 
presence of any higli potential current 
other than the ordinary 110-volt cir- 
cuit and arc completely at a loss to 
IT rider stand how the death occurred. 
This nceident is: duo to the fact that 
electric bulb sockets do not completely 
cover the ]amp*s metallic end, a con- 



dition whtdi all oloch'icians complain 
about. The coroner's jury exonerated 
the ligliting company. its elcctricai 
engineer, (J. W. raldwetl. says: '4 

Ixdieve the underwriters should ref|Uire 
that all sockets be long ennugli to cover 
the bases of all lamps. I hey now ro 
ijuire fbat tlio bases of llie tamps be 
short, but even wilb this I have not 
seen one that was so tliorouglily cov- 
ered that you could not touch the live 
parts.” 

’ * — *-* 

PLIERS FOR REMOVING NUTS 



With these new pliers nuts can bo 
screwed on or off in all sorts of awk- 
ward jdaces where the use of a wreucli 
Is either impossible or dlllieult. It can 




Nut Wrench add Wire PMetn 



also Im used as a wire cutter: as an 
ordinary pliers; and in several other 
ways. For electricians tl^c handles are 
insulated. 
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GERMAN RADISH BOARD 



In Germany tlie radisli ia iiof hi< 
esteemod aa ii foml vegetidde Init ia 
used in preparing mv^lk-inea- In plant- 




Marks PIkcs for PliJitlng' 



ing, the gardeners use a marking board 
which when pressed upon the soft earth 
leaves ,3il holes, space^l equally* Into 
these holes the sc?eil is dropped, 

m ♦ 

SAWDU5T AS A WALL FILLINQ 
IN RESIDENCES 

It is a singular fact that with all our 
scientific training of the present age 
people will not use some jnsiilator la 
keep the heat in a house during ilto 
winter and to keep it out during the 
summer, Firelesa cookers and hay 
ovens aro success fid hecaiise they keep 
the inherent heat of a siibstauce doing 
useful work, instead of allowing it to 
escape. 

This same principle can he applied 
to liouse construction by filling tlie 
walls with sawdust and putting a layer 
of it over the ceiling. To most people^ 
however, tho mention of sawdust filling 
conjures up the following ohpctioiis: 
dampness, spontaneous combustion, de- 
cay, odors, and nests for rats and mice. 
These objections are less serious than 
eupposed. It has been proven tlmt 



men if sawdust is damp, it will soon 
tlry out if placed in walls. Sawdust 
cannol dtHay wl\crc there is no moisUtre 
and as i( is a slow t'oiubustivc it is an 
actual protection against fire* Hats 
cannot live in walls when they are 
tightly stutM and any slight odor 
from tlie wood is dis^)cl!ed in a few 
weeks* A. Iv* Gamp bell says, "'I liave 
used it for 37 years in building. Every 
house tiiat I have bmi coimeokd. with 
in that time has had its walls filled 
MitU sawdust and the ceilings covered. 
There has not tho shadow of an ee- 
tion developed itself during all ‘that 
time in any of these instances. It has 
proved itself to be tlie greatest fuel 
Sciver I have ever known* It costs but 
a few dollars to fill the walls of the 

whole house. ' 



GOING INTO FOUNDRY BUSINESS? 

POINTS TO CONSIDER 



Tho ifiexperienccd man who la going 
to invest should carefully consider the 
following vital points before embark- 
ing in tlie foundry business: 

The great hick of g^ood ski lied labor* 
The advantage that sellers of appli- 
ances and ]>nrchuscrs of castings take 
of ignoi'ant Ijcgiuncrs* 

niffienltics in obtaining practical and 
good executive managers and foremen. 

Tlu) underestimation of the obstacle.^! 
and uncertainties that every beginner 
must cneonnter. 

He sliould make a thorougli Inveati- 
gation to <liscover if there is a demand 
for the class of ca&Hngs he intends to 
make, and what competition exists. 

One sw^king orders, and not com- 
petent to (piote pricx^s, sliould not be 
ashanuxl to seek liis manager’s or fore- 
maii’s advice* 

In starting to make castings don't 
be in a hurry to fill ^oiir shop wdth 
work. Go slow', feel \oiir wav, and 
your chances for error or failure will be 
greatly decreased. 

Be sure to have sufficient working 
capital and good diances of obtaining 
a surplus over and above what is con- 
sidered necesaary. 
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LIQUID 

and the Home Beantifnl 

Varnish occupies a conspicuous place in the making of modem 
homes, and Liquid Granite is the most desirable, durable and satis- 
factory varnish yet produced for Floor Finishing 
and 2 ill other domestic purposes. It is invaluable 

In restoring Oilcloth and Linoleum* It is easy 

to apply and difficult to deface. .3^ Put up in 

cons of convenient size from pint to 5 gallons. 

Send for samples of Finished Woods and in- 
formation on Wood Ftnbhmg and Home 
VamUhiag, — Free on revues/. 



New York 
Boston 
PhilatJelph la 
Baltimufe 



DEALrERiS^ EVERYWHERE 

BERRY BROTHERS, Limited 

Mantifactorers 

Department A, DETROIT 

Canadian Office and Factory J Walkcrvillc, Onl. 



CiacumBlr 
St. Louii 

5 an F'TaiKUco 



PJease ilentwn Popular M<'clianic9 
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B. A. Aideraon 




E. F. liiiinier 




U. 




O. M. DwjtffB 



H. Swain 



These Expert 
Telesraph Operators 
Will Teach You 
Practical Telegraphy 

Mj telf^iTTapb BcbDol Is tbe ddI? 
bne Id tbe wotI^J wbo^a lostrue^ 
tors are nil practical cxparloDced 
t«ie(;Tapb operatofs— the- ODly 
ficlido) gnaduatinir quiaUttod talq- 
grapb operatori, nod tbn Ottlj 
school awniDg a btilldJng dcTotoa 
flKcUislvoij totaacbiiig tnlegraphy^ 
Thera la a reasoD ior all tbit. 
Think it over. Ymi are eotitled 
to the best ICLAtm-ctLoD. 

1 guarantee good paying post- 
lio n 3. LI vine expeneies very low. 
Easy pay meats b Correspondence 
course if desired. Write today 
for catalog, 

GEO. M. DODGE, Pres. DODGERS 
INSTITUTE or TELEGRAPHY 
Eivitth Street, ValparaisOi tnd. 



12 Art Panels 50c 

Exquisite Art 
Studies 

lloat Entranclnf Portnyal» of 
"WairiAn Bcautlftil*' ever siiown Id 
one oollacticKa. We send full set of 12 
complete, prepaid, together with SOllfa- 
iJKo mlnlatuies of other beautiful art 
plctores for only sOc^ coin, stamps ot 
Money Order, 26 panola dlfTereot, $1, 
Money back If not satis lied. Catalog free. 

GORDON ART CO. 

Dept. B Sy 120$ Foster Ave., Chicago 

PrfiC K pinelfl *t ftncfl nnfl w* -wJll itncludt 

fcii ixilfa liAijd CLiJufuo |>iirUir« iilwii]ul«iy {r«i. 




Alf OIL SCHEME.— 'Tho Southern Pat^iflp prn- 

poaeo to IfUHt cm mi oil pipe Hue 

froru the Kern coimfy oil flehifl a tMdnt On Sau Pran- 

ciMo lifty opi>o«ltc lijo cliy. tiiIh pipe Jiuo will Ih/^ i!U5 
uil1#a lotijf. anti will eofnnl 2 it of ar !ii-ln. plfW^ nir tUe 
ontlm Thin witl bo the first tHltwHj- ™jnpony 

fn the wnrld to ewa ntid oj^rate Its own entire oil sup 

f >1y. Tho pl|:Ml 1;^ InlirnileO to supply icij loinJtuda uf 
occimotivos In CHlIfomla at a mliiiiijuin cost. 

TLt c-onipany finilH It InipOB^llile to boy or build enoii^h 
tank-ear$i to dfstrlhute oil nt 2Qi> or SnO jH^tliitH in the Stiite 
to fin II F supply Its enslnes. 

On tbe 2ilS-ml1e route there Vi-!]] lie S.? pnnipliig plants, 
each with two single or triple c<oinpnbnd duplex oil puhifKit 
of speelftl design; h1«o two water pumpa lor liijvptlnis 
wjiter to faellttnte the flow of i>ie oil thmiigh tim pj|>c 
line from the welli? to Siin Frsnelseo Kny. At each pump- 
ing station there will be a TDCf-hi]. luKrery of watertuhe 
Iwllers in ihree units; also two large steel tank rejner- 
To{rs for storjigF purpopen. 



Read our Claiaified Faigct. They ineereat you 
greatly. 





FIG, bOD 



THE 

American Well Works 

AUifOltA^ iLL,r U, m. A. 
CHiCAaO, OAi^M^A0r TCXABw 



thm mtenaerd BQgfAlO, COff* 



ma or 9toeK wojpgcrfwg 



mACMtHeaY 

Tlffirr Trectfctt F arm Engine will M ae* 
ceMmMiy driret irt i>rp*po o tlnig, tftet 
On^ QAB Of WATKR Fro iiiem, 
emm f^mmvy FUMRiNO MACMtNERT* 
erntmiam mmlied m re^uee^ 







Cin.OO A MAN OR BOV OF ORDINARY INTELLIGENCE 

*P * "OjIILI Oea M^ksTea Dotian Eicb Dis) Id HU Omi Towb Hr Uaklag OOMCREXIS BRICKS Wltk Tbe f • VQIILY 

WINNER BRICK MACHINE No. 2 

It Is A little gem four <4) brick face down tnaeblne, perfect tb 
©very detail, fitrong and durable, perfect workmanship, and 
made of first-elasa matertaL Makea perfect brick in commoD. 
moulding de^dgns or rock face. 

One man can producot without effort* 1|500 Perfect 
&ricKe In 9 Hour a — — ■ — 

Operation so simple and perfect a boy cm operate It wltb ©as© and perfectlmi, 

No Inveatmcnt — 935»00 ii kU — complete, f. o. b. MioaespoliSi 

Ten Dollars with OrilaF-- Balance C< O. D. 





WINNER BLOCK MACHINE CO. 



607 NoftkwMtem BuOdhig „ 
UmNEAPOLlS, MlNNEBOTAp B* A. 
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CHICAGO 






Ten massive volumes 






FINAL OPPORTUIMITY 

ABSOLUTE CLEARANCE SALE 

special de luxe edition at 

Less than 1 A Regular Price 

CYCLOPEDIA at 

ARCHITECTURE, CAR- 
PENTRY and BUILDING 

(acK ne«i?y ODr foot hB.n<kDmrty bound in ml half morocca Ovrr 
4,1)00 pA 2 ci; 3.000 illufiTdijorH, fuU |I4 eo pFani^i. tectioni, ttt. 
Primed on klgb«! grade peper: entirely new typt — DE LUXE books in zvciy tiarlicuUi. 

In order lo advertise ihc JXipertOr •meihcdj of rnj rrtrC/rOrr ci the Aruencan SchocJ of Corfe- 
■{Kmdciice, OiicaifOi. A btiiUcd number of bcU o| iku great cyclopedia wiEl bf sold at one^lhird rr^uffir 
p*-ict. It ie oompbied frool ritpresentative inatruction papexa of ihe School. We employ nc 
belicvinfour books O^er iKe beet method of acqueintina the public wilh iHe ctlperiorily of i:iLit rt^-ulai^ couf^H;4 
of imlTUiHian, ^We feel *u« ikal every pUfch»« will Ucpt becnttie » iiudent in #o<ne reAuiar eowtte., Tlw 
work is a nufiletpiece of comijlrle, conciK.^prAclicAl. ^teady-loyse' mfomatton. There Is not oneioEa ai 

I henry in ils 4,000 paeei. Hveiy demofutratloo U derived fiom the practical experience of the gicatest 
experts iu the oullding indLiilries nj iKe world. 

Frtp for EiuDLoatLon $id.so [piteAd of $60.00 No Advance Payment 

Only ft few vrti remain tu be sold al this price .... Ondm will he hEled in order received. 

Sent prepaid by expren. Pay $• 2.^0 within one week and $2.00 a month if ulisfadloryt otherwise notify 
us to lend for tliern. In any c a Jt yott iojc notJff'n^t 

'T ht yoUti^ M a n will bod ihii sat of books pS«fi an uniuual oppoll unity to sjet a Working 
knowledge of a wclE paid Itsde. 

'The Older Man who wliKei to chinfie ffcm poorly paid, uRcctigehia! Work cannot atford to ianore 
thli eliaace of *<df heticmienL 

7"Ae Mcttafe Ottfttmr win rarily lave many rimes the coiT of ihia set of books by merely applying 
tlic most elemenlAry facta contained therdn to fit hii every day IrouUes and aunoyancci. 

The f^rojpecfiVe fivtijc Biif'Wrr will i*vt himself immense tinve, worry, trouble and much 
expenao by studying thU work caxrfuUy, 

If you are a Carpentei. CoDlraelor, BuLldef, Arckulect. Draftsmaa or Mechanic. itoffcR you an exceptional 
chance To advance in. youT ptesenl occupstion, 

AMERICAN SCHOOL OF CORRESPONDENCE 









/ 



F.M. 

tEDT 

V ■ 

■ ■ l-JU'E 
lt^»nd>l>iFak 
dr*frHiira 
«hrr ik« 111 e<ir 
TTCsitttf finicil' 

^ ^ tUJtt va rrsjiirvt 

^ I'lt^nitc ncm] act t-'yek 

pc ill 4* .trL'liiti'ctilre, Cnc. 
X [icjiiry attit ISulldhriFC Ipr 
wtfck'M TrCr cxaminatlan. ] 
wni eenti within u weeb anri 
A iiwtntb unth 0I9..HI.4 la paid i otUer' 
vi'Li'ii' I M]|t hoUJy you to seod tor 
I tie tioOha. 



JSAnn'^,, 






AddrcEP , 
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PFTi 



Yog 



EIGHT 



B ROADEN Your Shoulders 



Anyone Can Now Secure a Perfect Figure 

Ynii I 911 aili.1 from 2 to 5 iiK'lios to yo 'ir liroadcH your 

p|ioii|r|hTHi. riruf yrmr olioEjt TUL'asiiroTio'rit by tho simpk, 

fisirnilH^ss aiiJ prai'tii^a! hivonlion ot :i l.ui-sInCrtw mun. 

Xoitiu'r !^] or:itiini, oloofricHy nor arc' noo'IOfl to so<' iro 

tl:oso liitp]>y res iJts. ]t no pain, no tronble ;iiir] nrs^ossi- 

tat os no loss of time or tieteut.i- in frfmi hiisuiess. ATiyoTio, 
younpf ’"ir i>IH of eitlier Hex, f'aii siicresfil'iilly iiao this troRt^ 
Ttii'Ut ill tin* I rivaoy '>f their nwii liome. Eniinout ihietars, 
Si resit jsts aiiit pyTir'Rsiutn riirerturK tiuve eml^irseHl it. Lornl- 
iTi;ti eiilloffos ti\A imiversitioH linvo it, Jt is inipos' 

sililo fr r Ji'iyisjri tn use thts iiU‘tlui-1 ivithniit i^litaiiiisig niar- 
VC'li^Urt TOSUlU. 

FfttE TO a:vyoive 

Fxnrtly how it 1« <lr»ne ts I'^ijilai in an intensely inter- 

i'slihu lifioh, Isra ill if Tilly ilh^stratoi] fi-mii life, wliii-h thi: iri= 
\inilor will sf^TuI Hilisnlutf'ly free of rtissrp'o to all \vlu> ai^k i'(sr 
it. If yoii wniilil like to inereiLSO your hei^^ht am\ i^eeitre 9 
pi'i-fert 'figure, if ymt wn:>t tn vvertniinTr th^ eniharrassmr'i; t ef 
iteii-ii sliiFr! mill fitimi e.| ; if yrm ilosiri’ tn ser-ur-* :iU tin,' ail- 
vantajjes nf hi'infj tnll, ivrite tin lay for this frne 1nKik, whioli 
will l-i' sen I yoTi by return riijiil. 'free of Till iu a plain 

piiekoue, Iht not i|o1;ia% Vnil h'nrii; the snoret at TUioe, Kijit['ly 
fulilrnss 

CARTIUCE COMPANY :: I9D Ifnily Bldg. :: Rochester, New Yqrh 



HOT WATER , 

Iff 2 MiHUTES 

Cosi — Two Cents 

The Peerless Kitchen Boiler baa solvciU lie 
liot Hater prsihieni, in city ami conntry homea, 
iKiUtls, nstanrsmt'^, i?1itbs, huth-Jnjust^s, j:yin- 
— every pUicp wliere hot is 

n.VjuiriMl. Burns c'ithtir gas or 
gasoline; heats HiUer to 18TV" 
Sind keeps it hot at one^hatl 
cent per hour, A liot hath in 
two tnintites for two cents, 
Tlie t^EKRLESS is simple in 
fOiistrn lotion— only three parts 
— disk, Imrner, drum, AliPolute- 
ly uoi?«ele«,s; (’ix'ates^ no (xloi\ 
OrtiJ pies, hut a very small F^pacc; 
easy to install and eoniux^t, No 
l>iix^fl to clog Cfr medifliiisjos to I 
gf*t ont of order. The n aler 
keitt in ronstant dmilafion, tho , 
cn]>acity almost n n 1 i mi to d. 
PBICE'^ surprisingly moder- 
ate, Ask your plmnl>c*r about 
tlio PKJCld^ESSi or w-rite for 
catalog, prices and discounts, 

JAMES McCartney 

39 State Street, • CHICAQO 



CUTTING RUBBER WITH A WET KNIFE.— Siiijjd 

111:0 tllv l^'1'Jtrr VVILS fuipkiypd In a r^api.T Oufll in 
itinl rniif an>’ Hjtw t!]v murhlTie m»Jcr cniuhtjc kuiju^ In'll vy 
rmlpln'r wlilili f^iivi-ris ime tif the r<ill? it the I'lul tlf 

ttir miLiiljliie. Aft^r Mtroki' nf tint knife he would 

wet (he Mnile in jtis Tiitmth. HpIiit: n^ktnl (he ri'jiisoi] Le 
v\[U:One(j tinit It innde it eut easier mid tinni (nld the 
fnllMvluTf slttry;. A eertnln (irm tif niljK't hiiMHirirtiirer^ 
wiii' I’xirt'rlijjl'nl inj: with n n^w mixture tif inlihtT nml 
iivere mljMftvhiK the nimtist wereejr rejrariJlnF lt« inunpcwlil^iii 
wllli ti vle^v tti riM.ileetlii4t fiaiue wheii a #iLt[sifriccnrj- nilv- 
tuti> lun:] iH'-tnt found. 

Otii' [l:ij- n vlaimr wtirmed his W!i>' Inhi the wiirkn un 

BrjhH- [jiHusIMe eTsmsf' nr utlmr atnl wtut hiokJliTt nlKnit 
U'ith Jiprmrent ludinTerenetd. und tinit htoR Hhf nihiiei'- 

viuSmt wtitfli ehai'jieterlzps the merely eiirlnn.n, 

lie wii'4 aijj^urently a minister, fief ini i>f a lienoYolent 
TTileih whu It hnip Uliiek coat of u ont and a 

wliUe lie. Alt he rfone to \^ltere iwime of the dtilsheij 
niblier ]fij' ho aF^ketJ If lie eniihi hflTe i\ fileee lo okp as 

an t'fjim'r am| hs he looked anylhlnf: imt the loihitionl 

e^jiori ho was told thill he ntlirht have ft plei'O, 

Takinc out liEs ktiift* ho ifKik np a |deeiJ of (ho heavr 
plieet and wi't hip knife to eut It off. Instnntly chr tnan 

in clniriro Fimtohod awa.v the t.;Hnipli- sheet mnl with nit 

pemte hanrl spun the e]erlci!l;-|fKililiii: jtentleiUNn iirmiud 
with (he words, "Ttio pot out. it till it” Set. too, von knew 

ftKiiKidlifr Inn nmeh about riiliher fet ne. Now kui'‘ lie 

vvofit* — Con tri hilled by W. E. Moroy, Chleai^o. 



SUBMARINES MABR SATEH. — The iliinp’or of 
heltur ^anx^lit fn n trap when a suhninrlne sinks will l>e 
removed in the future, thanks I0 Oemtimnder Hull a ml 
Staff Snrpf'OP t'f tijp nrll:1i.:h navy, Tliey linvr 

devised nn ApiineAln^ ftt enable oien to eRORpe from a 
vesj^el, evep Jr |r [■* filled wilU water ^'r polnonoiis pun. 

T|i^ Itivt'iilloQ reftembles n tllYlnn helmet wi(ti ti jmekot 
Jttttielied. ft eonfntns an inpenloun osypeu jreuerator, thf' 
chief fentiire of whtrh fs that the ony*ien may he hreatherl 
nml rehreailied repeatedly several lionra Ifeiitui^t' the car- 
luifile aetri in the reaFiJred a|r 1 r abnorhed by a Kpeclnl 
giitistaneo on lied osylUliie. 

'the np]>arntiis nlso 1ms the f|tiAl]tJes of n life bimy. and 
the nearer, wlien under TcnTer. ean, liy 11 Blmple inutllpH- 
latJon, rJfie (o the surface rapidly rand float iindl rescued. 
Tfte nhlidrii ILIH onn lie huofc ItnndEbv 1 1b In the ftilblHftTlue 

Iwmt dtirl f'nn tar* donned In thirty aoeouds- 

Evon In tlie moat poisnnons fumes of ehhmlne pas whtoli 
Ihe aen water penerates when It comes Jii eniitnct with 
the hatterEoa nf snhnmrlne Iwata the wearer eein live for 
an hour nrid twenty m Inn teg. 
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The Gre&teet ot Musical Invetvtiona — the Two-Horn 

DUPLEX 



PHONOGRAPH 

FREE TRIAL 

NO MONEY IN ADVANCE 

T is the |>horiuju:raph that jflves you nJ] the fioiinfl 
vihrctiluiisj. It hitbi iiol onty iwu horns, but tuo 
vihru[ir3jf I'JiiiptUEttfiBa in so^ind box. Oth^r 
lihoruwApiiiii have una tliaptmiffiiULSHhoiie horn. 

Th I m 1 1 le K f?ets ai 1 the voi urae of tn Uh-it" otli lt 
R ct the hjitf, The Duplex !?^ives 
>-uu li better tonn^Mileaicrj Bvrecter^ more Jifce 
UIllt 

FREE 
Catalogue 

will fully 

I he sujteiiorSiy of 
The Dupteii. i^Ch't 
allow nil ytin*^ 
s[|M;i]eyi.ni lo ImynTiy 

other HlAtu without 
ilr»t fionhin^ for our 
eatalogue. Th^^ Uu-* 
piex is not Boih by 
aenltirs ur in jitores,. 
tiVv art' A c 1 u a 1 
Manufacturerjt^ not 

jobhfirs, aiici 
only direct frehl our 
f&ciory tho user, 
e 1 1 tni II A t j n>r all 
lulddleoieii'a pfohta. 



Aortt ff yp ZH, /p?irf W'jVft /7 tH. 
Ar//. fS i?i ^ fj ift -X fo /k. 

That is why we «fp ship to cnAiiu» 
faciure anii deliver the be?i pliono- 
^ph made for than one' 
third what deabrs ask for otlier 
makes n ot as ^orl . 

Freight Prepaid 

Seven Day*' Free Trial 

ihaw dayi' frrs tTiel [n jrnu r ™ n boem 

Id whifh [in (treida ^4>u wlili rehrt|Ot. If 

til « 'muli'lin* Harp Dot fltnh[7 OUT — 

vvlumr, qiialitr, j’upT und it 

'bn.rh., W«''] I fiB)' all fj« hoth way 9^ 

AH the Latett Improvements 

Till: iHrDin I!’ rquililwH :vi1h A mcc-h AH L-CaI 
rvij'TVtl Ihc TCHird at all iti-n d'tacruiclLvt w-u-k 4f pro- 
fiffllfn If MifinsHtifArKr-iP iti Btif/ift. Ttifl ncfHiB |H>lni Ti li^lJ In e>^^D 
tin uoiiii cfatift wiib the Jmier Iwhlrb SinjHire aminulpj ^'*11 of tlieflochil 
»e'!-e grof.Te, thui TC|>rAdlufln^ niflrr T,icifjM;tl}f whtl^'ver mutlr wh* put inin 
the FMii'rt when lltc-ii* m.nje Thi> Diiptej h«* tdei ke by w liirh tb^nelRht 
reifTiJAteH (4> suit thu bcisdA of the HiOL^Jtion. Ihm pi‘'iiichs l^tit Use iLfr uid duTi 

ffijlutiei d 1 the CupisA feed COD tiul lie had on mny citbcr itiak« it^bftba^nijjh. 



of tbe fiprodTjeenJiwfl tbo tot^rd tn*y bu 
lailLCy tha rec4rdi, Tb»e du-f evclmiko 



Duplex Phonograph Co>, 
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Patterson St.p KalamazoOs MicK. 



yiAfp Alt dlf«f and DiAk-ea iiFdltcFnonti. 
Oij]- Vrer Coin |o|zov oKpIdt] » « lotyui Ec^ 



i 




Cement 
Machines 

BE|f nmney in nicikJii^ lllntikfl ur 
ItrlclrM^ Sas'u luoti^r 04 your bulld- 
liL(r^, WiiL^ tor clrtJulsirEi. 

CulCAGO CKiiKKT STO K K 53 At fi I* K-RIJ CO, 
Nortb Ctitviii'o, tjle 



THE BEST BOILER AND EN6INE EVER BUILT 

are worthless without a sood Boiler Feeder 
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TilF RANDLE MACHINERY COMPANY 

A761 Pow^ri Street, ? * CiDcianKti, Ohio 



HOW TO MAKB MONELY 

^nd for nUr t''IC.Kt! boalc und rLc^rlpilvv |iiinn«<r 

tailing alL a^xjiii LIlo pcoGts Ill'll rnh Iki nuido Id il|i 9 
TlkannfaL'ture i^4i n r r i' I 4'' buiklintr liJurk*, With A ; 
FbitVCl!? IiU'hC'K ?d.t'('inN£ any iiiiib of rjT'iiiukTy p.hillty S' 
fiijk iiiako friHp. i'l 1-11 i|l} 0 rfjiy No r*piCAl 0!ii.ierJ' ■ 
^ ayi* JHfi'ipnn ry hli.i ks [iiiitn mlh Chd FmjKsis i 

JTu’hpnu iHirti:r Hiii |l»r|in fi-j'-il-tui- nro ffiaiinmtfH?d dump 
Ini'll pnr<H, Pri» ppfH'nf and wjll tjuT cmet (jr 
rniuil'>t(.'. i>n>t hul'durs in yuur towa bOod 

jfuur BDli.ro c It [iiM ^^'rite t<>d,in, I 

FRANCIS MACmwEIiV COMPANY 

Jl» ’^gi'l 'K k/l. inliriw,! 1 . Ct I IT « 1 I 




TS; “CHICAGO” 



Automatic Temperature 
Regulator 





The hest device for cODtroIJing voor 
heuLing 

Even Lempira I urn bt *11 timClV 



Put in the cofil and 
it will do the rest. 



TlmC'Set 

Altachment 



A Fuel 



This attadhment alone it worth what nc *rc asking for 
the complclc OUtAt, [twill check the hre during the night, 
UDlil such lime bi you nioy wont it worincr in the moruinj. 

SIMPLE durable RELIABLE 



The Chicago Heat Regulator Co. 

Oepl. P. Suite 327 , 4 u Dearborn St., dilcago 
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rOFVLAn UECRANICS ADVEETlBlNa SECTION 



I GASOLINE SOLDERING IRON ARE YOU BtUI plugging along with that old 

smoky charcoal stove or clmnsy gaaoLinc Are 
pot? Make your work a pieaaurcj get out o! 
the old rut, be modern. Let ue enlighten you 
witli our free catalogue, 

EMMELMANN BROTHERS MFG. GO., INDIANAPOLIS, IND*, U,S, A, 



AND BLOW TORCH 





Are hard 

Are toudh 

Are uniform 

Are economical 

Are Just rldht 
for every and all sorts of work. Buy ilienij try 
them and satisfy yourself that they are as we 
say, and as their name significa — all BTAE!^. 

HILLERS FALLS CO., 28 Warren St.. New York 



TH£ PUMP THAT FOOLED THE YODHO DEFAIEHAN. 



[Fruic thi? Aluerjr’flu 



WAri a youni; luefhaiiLc lu hji 

qwi] alillUlHja wtTv fully Uiic^, wtieu fbe Hbut) 

wras jthorl handed the Ikuhi iuid bliu kv nui aUnie to 
fljL a CD>;liie. Not Ji^rhK after the ft^rce wan aiisala all 
biiay when flAiJii Puiupernlelctd, whnt rnil file til lie ttt^aiu 
barrel mill dtJwd by the [Tnelt, ifllm^aed !(iii» the jshu|j in 
a vertltabie eioud nf nemiijratbin, 

‘'Oott iDi Ilimmell" expbtded flRna, "mine butnb Phe 
Ton^t hutiib, tiiiil t {‘Hn Ket nu euiBser in mine pulJer alreuty. 
I looee a roii^an tO'IInrR a tnj.^^ 

Here was Jimmy 'b cbaiicc. 

W'litb manly atrlde auil bul^in^ kit he ^Billed forib. On 
the way he ignentlnneil Mhuk an tu the [»uiu|}’k MycniiTctma. 
Nut that he needed imj cunehlnK; he would mahe biw 
own cUairnoaltf] Lut be was eurloni to learn wbnt Jdeaa 
meebantru] ixiced flie felt certain they Djerely ooxed) 
ar(>*]nd within ihe mlller'a round bead. 

"She ISO Olid Ilk dla," elucidated llauB. LhriiBtlni^ hla flat 
from him alowly and ■teadlly, "tint she koem paeli like 



THE BRAND “OHIO” ON A TOOL 

IS A SAFEGUARD 

inferior foods* '‘'Ohio'* Tools ore the best money 
and skill eau produce. They have been on the market a 
treat many years and with the experienced 
mechanic the brand "Ohio^* has become 
a synonym for "Quality/* 

They are decidedly economical from tbe users standpcitnE* and well worth insist- 
ing upon* 

Every ''Ohio” tool covered by a broad guarantee 

Our complete ULiiitiated Cstalol No. P our he had lor the ■ekliii 

OHIO TOOL COMPANY - COLUMBUS. OHIO 












Armstrong’s 
Hinged Vise 

Blip the pipe In sldewayi TK»t 
endit>ay9 find savn noend of time 
and trouble. Made of itrong mal- 
le&hLti IroiL, with iinost crucible 
steel inttrchangeabli^ jaws. 

A vise UK« this wlu oiiUast two 
cheap vises and wth pot break at 
the time you need It most. Every 
shop needs oau. Write for spedal 
clrculu. 



The Armstrong Manufactorjod Co, 



fiftd^epqrlp ConuecitlcDl 



dlB. '' Here Hjiuk ^iidiieiily Bhot hlei a.riu back with eiwii^h 
TloleDee m fH»lurate his bboiilder, 

Jlumij nliihed knftWi-iiiKlj- umL flwsy ta the fatvriHni 

with ri wise look, maltered to liimNelf, "itbItv,” 

The pump prrjved to be a little Knuwles. It alea 
imived to be yitortted In a not tou conimodlDUB pnsaagO' 
wpy, HsaliiKt Uie iiidi- of the bifllep. Which woB anything 
bill rooT. Ah m prelluilnury , Jimmy turned Oil steatn BUd 
watched tbe pnrup'n action. Tbe miller's graphic eiplana- 
tlon httliijily dcBcrlbed It, 

Jliuiity upenoLl bis kit sad spread LIh tooln out Id 
pcHlnK Btiraj. IJ{>' Ihcn poured a pull uf cold water over 
the hot ryllDcler and took off ibe steam chest. The valve 
aihjieaM'd to lie nil rlj;ht. The tnjuble must he In the 

outside pesr. He iftnk thif the ey Under head, too, to raake 
Biire; every tbtnp nil rlifht there. He replaced the ebeat 
and head and examined the f^ear. 

The Tfilv'e w'lia worked by a rooher attached to the 
truugrh, the r^x-ker mcivod liy loeana of n roller on 

the piston rod- TTie tiniVeinpiii of the valve was rcffnlated 
by havlnp tbe link wbkb conneoled the rocker with the 
valve stem In tw'o parts screwed together. The lock nut 
On the link waa loose; the link must have unscrewed end 
(CODtlUued on page 10!3IJi 



THE* AMERICAN COMBINED LEVEL AND GRADE FINDER 

CnmAHtlnd lIlAitAfhAr Naof protmdv* and Dr-m-dat, X#ek*ni«i, Bubiol'ila, Cirpvptan. krlektBT«n, HuaDi, FJimlitfv. XiUwrlihb, 
oUlllCIJJlUg AllVgCLUCl new lU:^ SuparriiOTB, Truk Fbrvmtn, Enmrpn. kKhit«cti, Civil Eaf idhiv and vihartirill find iUj m. IMtl'lS- 
PEXiiaaLk i.^t:kTidN. a civil KRmNkkfiTUjLt vou mjlt hjlVe witb tqtt at all TiKit<^. 

The Most Pracllcabl«, Dursbl« nnd Conwnleni Inatrunnent of the Dut 

|q pdaitlon ordJiLE*j VTOrk th* 4ni*rk,l* Cmnblnwd L*wpl Oif*d« Pin.l*r will **rT]nabl« ia nil: forini <i! layinir 

Oat nMdL LandKap* c«)d»ninB, ptorini of pipoi for dtaiaitv. r*^iBf fad of wniwr^ Sottlur 
and* of ndip (or aatomobLIitto, imtUaK of rolVari, lavaai ofl and ■•tvIIbs buiULnii, 
h«E,ht of >□! BkjoeV, lie. Wmafof bocia of tMliDOBlali. AianU waxLtvd on lib«^ Wniu. 

ApplT »t Dtato to EiDWARb HCLb, RsJlrosdr Ps„ Manulutarer 






POPULAR MECEAtnCS AhyRRIlSIRG SKCTIOR 
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Plumbing 
Material 

niRECT TO THE 
COJ^SUMER 

At tcbS than 
wholesale prices 
you also save the 
plumber's pruftt, 
SeuJ us a list of 
your needs^ All 
we ask 15 an. op- 
portunity to figure 
on your wonts, 

We carry every- 
tin|i necessary for 
Jnsta1Iin|£ this class 
of work. Soil pipe, 
lead and water pipe 
and fillings of aJJ 
kinds, etc+, etc» 

AJ] Goods are 
Brand New, Ht£h 
Grade and Perfect* 

Cuniplt:te Buth RiJiim t>u(fhl,'e ual)' - * Laundry Tubs niiEy « < Sd*f.lD 

White r>urcc lain £uum«1ed' IS x 30 ^lnL;« only S 2*00 tValh I'ubs only - - Sii,Q0 

WRITE FOR OUR FREE ILLUSTRATED CATALOG No* 35* 

CENTRAL MACHINERY & SUPPLY C0-, 547-S5!> State St.. Oiicago, U. S. A. 




“YAirZEE” TOOLS 




ARE 

WITHOUT EQUAL 
IN QUALITY 
OR EFFICIENCY 
IN PRACTICAL USE 



RATCHET AND 
SPIRAL-RATCHET 
SCREW DRIVERS 
also DRILLS 



ASK YOUR DEALER 
TO SHOW THEM 



SEND FOR OUR 
YANKEE” TOOL BOOK 

SENT FREE 

NORlir BROS. 
MFC. CO. 

PHILADELPHIA^ PA. 





THE NO* il EENCH; ^iSO JHaDE WITHOUT GAfflhTET 
Write for Catalog; and Prices 



GRAND RAPIDS HAND 
— SCREW CO. =s 

146 South Ionia Street 



Grand Rapids - - Michigan 

Lartest JHeaataciufera a 1 ManuEl Tralnfoiiad Hodie 
BcDcbes la ttic Warld. 




SECTION 




If Ifs a Sebastian, It’s a Good Lathe 

BUILT UPON HONOK^CCUIUCY, UFPICIENCV, MODERATe PRICES. 
Foot and Power Lathes, aJI sizes. szoA tor Cataiogut. 



Sebastiao Lathe Company, i«? Culvert st, Cmcionati, 0. 




The Good 
Old Reliable 
Work BcDcli 

That ntJTcr jr«ts 
out of futile. For 
mnny years rniMlo 
exclusIvoJy by 



C. CHRtSTlANSgN, 
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firand 



A veiui.e. 



CHICAGO 




^reatnsl il all Seisiori 

\EKllTEil TBBLI flllllEI / 



\ PRACTICAL L 
5-\ Itll IHI A 



Jbst thn ArlVcIi let QHie# IRI 
ifW Clirki, SajikBra, Trati-i' 

/MV ailnp ■akivTvrv or Itw HmsawlT*. ^ 
^ Uada pf laEqualitrirf iImI — I>m iberL- 
maeiihlp' - [tlcily IkndShwL h Ickil claUd. 



4, Ruwr 



1, 

t HHiun 
a. Kali FS* 

A. ftcnw DHnV 
jb ayltAfilHsla Scinar 
3. Caaislpt Tona 
4> Clear Cuttaf 
0- WinCultar 



II. Hamiwnr 
13. Pan k nit* 
14 C^iirCunar 
Iflk Clui Braaher 
H. Marhinf AThaaS 
|| Captrlctca E^lriclDf 
■O. CItSr a«> nfranar 
7 Ink Crater 
|a.. SlaraoBcafia 



■I DlaUd. 
lip In alaaaiit lajilStar iboaih. 
pMIpakd uptwi Facalpl of 3F.DO 



WM, C, HOCICIHO 4 CO.. 152 Lake St,, Chkoeo 




Tbs “KICKDRIVE** is for drmnp all 
kinda of light machinery by foot power. 
Tbs following art. ic lei; are built com- 
pleto with the "KICKDRIVE*': 

Clrculflir >SbwA« PblL^hind and 
BuEflml MacbLa«a enil FarjfeJi* 

a MAVFn ^IMUIN A Ciiil St., 

BAlClt aLUJRIH, 




B- Fa BA1tN£5> 

ELEVEN*lNCa SCREW 
CUTTING LAT&E 

For fopt or pftwer Ad wfinti-d. Man 
powfT fln>kM itrifl compduml 

EC4t. A Ntrii^lly h iirfa -lerari c moHi- 

urii tool. TrVii 

|h|Im% Ilr^Krip-tlpt' ciroq^AFif <»f 
fitch Jathu upon requ pat. 

B, Fa BARNES CD., R«krdr4aUI 




Hand 



WRITE FOR 

PART PAY 
TERMS 

Ideal Machine Woriit 

Brooklyn, N.Y. 




LATHES 






Listj>rico. aud u p Jicci^rd- 

rtudi' to huj 
Ontnloii and pricofe 



W, F. A ilethn Itamen (.'o* 
JiW Ruby St., i 1 Rockfopil.Ilk 



tC^ifltiiaiiod £runi pflgulOi£i.i 

1 ^ 13 - tlu'Mfll. JJiUlFiy NlAFlLvl I Ilf ptimp IllJll N lowly Kfrb‘rtf(] 
llif Jink The |»ImHui nierc-ly triot bal£ Ktrotoa, 

Ilf KObif umrfr Tlif! plxtrin wuh wt uiat-f ux([jjtrfntly 

KtrJokfii wiib fovfr iind ii^:iif. fur it hirji^uu to tremhlf vio- 
k'lLlly JJiiiiuy til'll l>i acj'fw’ tllo lltlil; out tbStfniJ of 

ill. fsfnivly hf niot'i.i'J It. EJid ufh'f no little n J Ju Cl [ tuf ut 
]if (fot the Jkiimp lo ttorlt us it ciiil nt nm. Siill he ad- 
Jlliilfilt Thf xifatou IiifthjIj- wfnt to tlic Othi*f end of Ihf 
«[ 3 (jku ujid threw iinoTher atfiiv* nt Then bach uorf forth 
■Tliuiuy ndjMftted, hut uIwuyM ivlih the rt^tiHr Per 

hni)» the irtuihlp waa In the client, ufler silJ; m olT It 
flUlie Ugrtln flHiJ Wits 4 I Clufie qerulhtv. It LH'riiilnir 

Utts II r 0 U]|i|ifBtcd JijoliiiTif affair. 

Jhxmiy waa wotrleij. tiie knnwJnjr i^hiIIp had loni: Niuce 
^rltffn waj to that tfoise, tiraivn fxpresiatwi] we read uboiLt 
in merle rri rrenjited-tlFiutiee Jiieratun.^ enihfltEahcd bv u 
few ImpreSHicuilatlf Nireaka of neer tvldeli ' 1 lie 

|ifrH|j|ratJcin Iric^klod In jsriiuy Mti-en mlet«. .llTmny wan not 
Use imiy oue w-urrtod. >'roiu his j;j 4 jjn.b bn the wuate enn 
Jhkitri would ilfuiand ever htuI uneiL: 

“1 'nil you iilni, liey?" 

Tn wtilfli denmiida .lirumj n tifi'A'i''i-f[l In the uttirumtive. 
in tthJib aHaiiriiiit.fs u eloae ubaorver mJjfiit Jiu^e del ee led 
a idJ??ht rullliik; 11 (T from ibe true ripp. 

.ft 111 my tentutiveij moved tlu^ piMtoii uihI vuive hack nml 
forih flud irSetl tn lix lu bis miiiid fumje relutlou. liedivi^Et 
the ouisldp pear itud Ibi^ vnlveH; imt ihp more he tried to 
tiiliili. the ijKire fotifused hip mind tHfuime, until hiin head 
fjiJrly hurt» lu /lift, hit tilo end of Ufteeti mlTintei^’ coin 
eentratt'd brjJn hritlsEiip bi‘ eon Id not have Pwoni whether 
Uif |d. 4 tou iiiOT'efi the valve t^r ihe valve the ptHtmi. 

"Jf it wan nnly a Kleaiu enitluf," ht^ wulled la himself 
'M fellfr tniiid see bow it w'eni; but tbU eiisfied tbiiip 
iioi duiy HtiiJes back and fortli, bnt Twists uroimd and 
i’ll be haufted If I know what it dop't de." 

To .faclll late the work I tiff of Itiw mental a jiiJiLfii ills, JJniniy 
eat dow'ii on what aiiptaretl lo tu* a ivjld-wurer piiie. The 
|) 1 pe was abythlni; but vttir], and JJmruv arose with an 
jiliuTity that preelplNitiHl him SL'Vpral feet in Hio air. 
lUien lie apelu tamlrd be hcpt rifflic On eoUiff, tils due Idea 
lie I Off m ffft as far away from that rmnip im TioH.slblo in 
The mile kept time. It whs not Junf plain pi imp either: for 
the hfiiteil etmdition of IlIh mental miiehinerv, together 
with the hlffb tempfrature tewntly jitenera ted at the oiber 
(ConUnmxl on page llfifl,) 





fUFK/N 

TAPES AND RULES 

AAA the BE3T 

m SUE ETERiniriinE iiii fii utalk il ii 
uciHAW, nucnh u.b.a 

n*THI. uno, IM aJtIi tum», uajSi 



What 
ou Naed 
Ll^htnlitR 
Wreiicli 



IJeat HfoJ tor riwhsuiicf, no mijuiliupFilt, Fr.jrkk in f I aeon iDisronnl h[«i 
with other wraikchw. Btrenif and tlumlile. Aiall 4 :l po>i|i 4 lil. ti lutli nicicl 
ftal#! ;?8 ctbta. 1 iacb Ii Enrh We, 13 inrh Fijjc. Hoanv tuck [f nol 
^ »u.tjjfaj|ory. jSPlXlAlTT WAXUf AtTtrUtliO QQ., jAMUSTOWN, y V. 



Please IfeiifiViJ Popular 



TOPULAH MECnANICS ATJVKETISiyO &ECTIQS 
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FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES :::: 

SHEPAR.D X,ATH£ CO. 

AlSl W. Sd iVt., Cincinnati, Oltio 



STEEL 1 _ _ . . _ 

BRASS ig^LLS 
BRONZE I 

-Knli)*"’ Put. 

^ In. Shnftand up. ICa Ju^E push tliumod, iChcta. 

la Hlaiaps fur«imip]B. 

PRESSED STEEL MEG. CO. 

45^ Tho Bourse, Phll^., Pfl.> 



BALL 

BEARINGS 



"Star” Lathes 



root or PowEr lo twtue 




Higli ^rade screw- 
cuttiug eugioe 
lutht^Sp with or with- 
out eoropound rest, 

tftpetjdraw-in 

miUing aod gear-cut' 
ting attachmeotSf 
filet ion Doiinterahai t, 
tnetrie lead sere w^ctr. 



Cni.l) Send for caloloi’ •'B** 

The Seneca Falls Mfg. Co. 

102 Water SI , Seneca Falls. N. V„ U. S. A. 




CicsRwerseQear 

ajHmxMT tc tAt rckvf:ffp£p pnpditr Reverttne^ 

Problem. 

CSivEa absolute coiural of the 
motor-boat It ■ I times. 

1 ID HD H. ?.-$L 3 to t 90 . 

iVlorc niadc iDd sotdiban ill 
olhor reverse eetrs combined. 
CitmloRue on requeit^ 

»llt atU) Cl^inKT, DiMWieb. 



TH£ OLD RELIAQLE 

JESSOP STEEL 

IS VtT Qri TW AUb TUE VEAV iEST FOR ALL TINE TOOLS 
WLL.L1AM JESSOP & SONS, LIMITED 

91 JOHN STREET, NEW YORPt ^ 



A flnvly iLluMtruted mimtblr magazlno publlitun^ pi‘sctk'al educEllabB.! artk>^1» 
on all branirbstt of electrlcltj sod tusrlisnlrfi. Comptets dlrpoiloiifl and work- 
ing drawing fnr nisklaa etoEni lud ^apollue siiMla^fli, dyuamim uud nifiPirs, 
fomlturs, wlrlnii!; iDsCructloDa wlrel^s t«lQ^mpbr, EueebAnkal driwln^, etfi. Thrso luonllis' trial tbo t;«ntR. Fift^cf^Dtsi n jeur. 
(.'sLaloKne of siselrlrHl iuid Qiscbanloul bciok? fTSB. J*. M. Hitmiaiiu I'ubliaJilTiK: (.To-r 0 iti*B 4 iDii Kt., I'ahrim^ A1 h.i»ei., 



ElECTRICIAII MD MECHlNIC 



“GET THE BEST” 




trhicb meBDfl 

The Clipper 
Water Motor 

do uOt r:1alEU It THb) 
C H h A P K!!5Ta but wo do 
cIJilin It TUK htST. 

Hny otkO friT tbfi boy nbil 
wnbi’h him "(ret buaty.'^ 

Send forclncolHr witla full 
deacriptlQii and prlee. 

La En RHODES 

HARTFORD^ CONN. 




WATERLOO VAPOR COOLED 
GASOLINE ENGINES 

The only horlmmal vnpor coolie i 
gaiiohue ebij^lue lu tho worlil . 

Absohiti'ly 
frqst prcMiif 
ari<l cai mot 



Paiii]l«d 
I a, IHH 



Th(* kSrm of ull fipisoii&o enjrtaos. Our c^tiilOf? will tnlJ 
you all filjoijt them, out jww'ur and sweep f&od 
triudtit^. yeutl today, 

WATERLOO GASOLINE ENGINE CO. 
iQsl Cedar Streci Waterloo^ low' a 




AMERICAN 
MOTOF^ CO. EAVCUiiiE,wis, 



Look at the NeatDesignI 

TJie flneet little H. F, 
Lntfine DR tbe jimrksL 

Eandfoznely £□> 
iabed. 

Bore Lncboa) 
stroke 3 lochee. 

These on^lnee will 
develop 07 M 2 H, P, 

Write for 
Caiftl<itr "F" 
of IVs tQ IS 
H i*.MotorB. 



Perfeefion 




MARINE MOTORS 

2 H, <tJ|C PcrilttFcly tho Ehiipi^k^i, 

p. ^ 't Biktl QKiat pnwi^rta] twro- 

' I T " SH* nuis-lhn trfiSIt : 

CQmpiBt* jin,| ,„ii„ ftrt,9j unJ fliiidhed 
Dtitr tliniq 5HT "tLmr nt npj 



Reversible — No Crankiiif; 

Sn T^btia tier tmna!, KiiTifst smeie mnEisrlAl 
Our ikiM'i'l fir \ n A NTK K ■'■ r<f 

plivreiimiii rif JiltJE aiLk'inc ltl-it 1 I 0 I fa il's uvini- 
iiltiYe !>alk^irti«'ti niiJ |a liiiu Sif<i up tijF !hia l^FK- 
ei(. suit I^M^i Cu'i 1 1 Lsi tllL^ 
trin yr. 1 i nlTi.rJ 111 Likki Cliant'ci cr 1»it]T vii any 
iTFllL»r Irt-riiinr Prirt Siiuliktlflt e-SofyElmiV FPlIily 
f.iT ■iit.talliriil' ^'3tl'£i|it I ti ■' IhCil and llij 

II .ia k« ■ • i !l'Jgl I Uli^r^ .a. I | n ii ^ n' i I ^ 

The ColHe ForfecHon. Motor Co. 



UM .iJ-Lv'UAU Ai’lL. uk r4*flT. >i:gH. 
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I’QPVLAR MECHANICS ADVERTISING SECTION 



DON'T BUY QASOUME ENOINES.-^SS 

Hivb or blwliol cnrlrvv^ unpvriDr Up m.nj bb« cfllndait qnijl-nv; rbWlutloukEng iK>wer„ fix wsEglil til'll bulk tr4 hAlf tlutbf cfllndii'r«i3rl:nB«q with Kr«>(4J- 

damblitlf. Coat* La«fl to Biir— L««« to Aua, Ijiiichir, easLil^ vLtriod.. Vilkr^ik'n pruticulljr uwcuUtB. Cbmplr uujuitl»d lui vif wb^dh. Ui< * ocunbtanttOB 

t» ribU La L B 



ijiiichlri OBiLjL^ viariod. 
or b-utuii »n r tut. bn d ron CaijUAKp l'i. 

PL£ k^UMP Ca.» Mfrpi., Meagher Hod ISth Sts.. Clilcai^ci 



THIS IS Omi FlFTT-TUlRD YEAR 




5EJID roi CmUOEUE ?. 



THE MIETZ & WEISS 

OILiHsGASElieiNES 

StatloDBi 7 . 1 to miO F, 

1 toiaa ItE. p. 

Ov^tDUAKlO H. P. Id aperatlno. 
OENEHATOR SETS, PCMPK, 
HOISTS, Eto. 

Mntt St I 

f New York 



A. MIETZ 



WHY NOT STOP 
YOURTROUBLEST 

A “Wizard” Tubular 
DoM It. 



AmiRture incRO^ In 
WATBK-Pkoor iioti' 
eoi*ro<]lii^ brusatube. 

All brwsD serowA 
Frlctlofl, Belt or 
GoTemoj' tlrlTu.. 

Brnnh. holders PtitiOY^d 
wUliobt loDsenlniE ecr^wg. 

All parts |}ollj9lied bn.)j9. 

ContAOt BkEid Jump Bpurk. 

A TAIaL will OuWVlDCt TOVr UhI 
■ ■ " fc * fri™ ■« papalu ■* — ^■— ■ 

HEICITLES ELECTEIC A CU.t lADlAMPuUiL IKV. 

30 DAYS' rHEE TEIALk 7E4 Ltn^idAle At** 




REVE RS I BLE 

MARINE ENGINES 

to 30 H. P. 

Send for Catalog. Prisea 



TERMAAT A MONAHAN CO. 




High-grado MARINE 
AUTOMOBILE ENG 
2 to 30 H. P. 2 and i-c^ 
litett Improvftfnentti best 
torlal; lowetl prices. Alto 
CBStinot, with dnwings, 

/ State :jfour wtnt. 

' HOULE motor works, 

SBOEastSU MpigrokOp Most 




The ECONOMIZER 

carries anyloaif upto 2 h,p* 



T hat r Ruip m™Tiiq mmnth I . Fire 
yF'iirs' Bai'PBAnd pnt t Hluu'lediHAa.tls^ 
ficd cuifitonaerT metm eitiDlt'llilD^, 
It'a all In tin; enKtn« — ny ehLiddy 
^ooda. Want Ifl bi]4>w iih>pg7 
Addn'tw, 



H. L.CHAPx'WAN* Lock Bok B9S, Marcellufi, JVUchtgAfl 




GEARS 

INTERNAL and 
EXTERNAL of ali kinds 

AhJi for Catalog 

QrAfit'* 

*n GEARS" ■ dvNar 



Philadelphia G EAR Works, inc. 

7 th and Gharry St*. ti Phllad*Ephla 



(Coptlmied fmni ptae IOO*.i 

FxtremEly o£ his anatom}', prodiaoed a potential that 
iiHi-spcil !□ u uf Slzx]ln}i; uiljeetlvea, uvuaLly repnf- 

Ni'utpJ Ju print hy a xerlt'fi uT lisILhea and tixelBibaLlou 
lunnliLr 

OutBldo a Mol ftnmmor breeze fanned hJa fevered brow, 
the Hun sbutie brJj^blly and thu birda ening the 

tvorid wftB not sueh n dark chaos after nil. Jiiimiy re- 
eoijfldered. He i^ould tnckla It ouee more. 

>’ow Just here. accotLllnE tn Ihe formulH for i^roduelTiK 
nioLleriq lltDralnre., i^tmoiy jiboidd bare ]^one baek to tbal 
punip with the lli;ht yf deteryihiuOiKi In bits eye. and* 
after an berode malt it would have auceumbeJ 

to iidiul. Blit there wasn't ajif |%liL of da ter 10 1 nation In 
hlrt eye; tbe lUiTUP bad hEni tieaten to u aEaiiitaLlll* He 
fnnkt turkle it n^rnJEi. Iiowever* tir lie lniiM;]jed ut. .\k be 
turned with luudeu au enifel-Uke vision came lutu 

view’. 

To onlliisry murtulK It only n KflEuy ruuehlnlst re 
tilroiTtj; fruri h, JcjIj wdtii u n.|3el( of IixiIh on itiii Way bnek. 
To Jimmy tbe fme was obernhfe, tbe Hack was Hweepioj? 
wlnifs. Jimmy nm forw'urd and headed off tlie [lUNsInj; 
ditL'el . 

"tJh. Ben.'^ he eultetl. with a w^orld of Auppileatlou lu 
hia voieo, ''come over Ijltc, will you? I'm aluek.'' 

l^Le latter admlaaJon plalnlj' Indleated to what deptbe of 
BLdf-uhnet^utkio bo bad ooaeciidecL 

'■* ^J'enrs to Ik‘ all rl^riii. here.''* vouchHarwl Hen, after 
exuTuliilnR the valveH. ''Jkow you put It huek and acIjiiHt 
the i;ear h^iek somewhere near where It wom. 

JhoLuy, Only too ^tad to take ordera* biiitlily olieyf^d. 
When tbe cheat w'^w oitre more In [Niace ajid aU connecterl 
tip, Ben turned on B-tcam- The pfNiuo mo¥e<l out RteadJly 
fln(l eBtne hack like a Mlleil aprin;;. In the wm\ of Jimmy 
there was ciultc a trace of esultatLon; for. If Ben shoLihl 
fret ntueli, ihert^ wna neuiu JusHdcatEoii fur his uwoi 
fa II ore. 

But Hen. did not dp|jear to Ih' KFVatly worried; Instead, 
to Jluimy'a umBROiramL, he tuhl him tn> o]n'n up the water 
end. There dL<l rot a[d>*"iir to be nnytbiii^ the matter 
there* esicept that one of the valve Rorlni^H htiiil broken 
and a part ftf It lodged In the liolew In ihe valTe »eat. 
Ben pulled the bJt of braHH out and tndil Jimmy "To ctone 
her up." Wbec steam was turned on (he ti'iiup w'ent to 
w'^mk with A simsithness That sbuttere<l the ^loom of 
Hans Into ail expunsive smile of salf^i fact loo. 

"Mon, d>:^rrLB.ndf^1 Hen. iraXliig dOW^Ti: wilh pedat^oglral 
severity at the jraplne cnh. '‘wbat does an Iniiine do w'heii 
sbe baa no f^nvner atkd the lend Is thrun efft" 

^‘IVby," atiawered Jimmy, diiJM^tlly, "she races."’ 
"EiHi-tlyt" answered Ben: "an’ w^heti a i^uctJoii valve 
of e pump is held oiieo, the lomd! is offer her on that 
Hide, flml she raoes on that ntrote, >Vst time yon doctor 
a pump, don't ft-rj;;!! that Ihe valve usu be set In th« 
water end," 



MOTORS 

For Marine and Vehicle Use 

Williamson Motor Co. 




1/4 to 60 H* P* 5 f«er(^led) 

Ei^pcrlmcfital Work Solkked 

8-12 S. 39 th St, PhiIa.,Pa. 



POPULAR MECHANICS ADVEETISING SECTION 
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DU BRIE Marine Motors 

Here is positively tiie simplest, smoothest rumiing, most pm^^orfulj 
engine on earth. Quality tiofisideretl^ the lowest priced* We 
guarantee al>»oluto [action and 

Immediate Shipment* 

Write at once for new catalogue sliowiiig TVn bizm , to 37 H* 

at prices that sviil aurcly interest you. 

Du Brie Marine Motor Co. 

42S Cuoin Sl„ : : Delr«i1, Micli. 



2 fH.p .$60 

(With »nplete tquipmeit) 




MOVINC PICTURE MACHINES 




You Can Hiike 
UIO UONET 
Eutertaining iht Fnhlldk 

Itofhinj; por- 

tunitlvl tiinr [lirb vUti PIH 4 L| 
«a7iltal. VT(Hit*0 TPHh furniiJt' 
jnif coru 7 ]«t« nutflU «ti4 
j ikl B lUEfTiiijii^lj 

THE FIELD IS LAEOE 

nUlpFEailifrllLD tE4*ul*r Wld ]crt«rB In dliurrt*#^ 

tkitili,! Snhidi, Lndirc4 and U rD^ihut Pu1>3tc Our Enlarlatmwnl 

Supply C«t»lp 0 U« kciil ([Mflclnl ulTii' r tq I Ey 4 X Ti]iiii 3 * tiT«TTlhii 3 E. S*nt Fn*. 



CHICABD PROJECTING CO,, 225 Pu/bpm Stntt, Dept, 4 



Gas and Gasoline Engine and 
Motor Castings 1 to 16 H. P. 

Bicycle, Auto, Madne And StAticnary BcclElet enrequHt 
We sell blue prial 4ii«jais tl elEler Z «- 4 cj^ch 

THE GEBHARDT MOTOR CO* 

2930 TfnncocH St., Phllndnlnhla, Pn. 




CO 



$60 



GILSON MFG 



aCiCS UK£ SIXTY 

sens MKESiXTy, 

^ SELLfire^M eiKTif 

GfLSON 

UASDLENE 

ENGINE 

*F<jr Purnpimi, CrKam 
Separaian, Chums, Wm!i Ma- 
£Wo«. etc. raiE TSIAL 
Alt lor cstoLof - all sziei 
Fitk SC Fart WaiJilo^, ^u; 



Plumbing Supplies 

AX WHOLMAl^fi 

ir you Reed auytblug in my line, 
nnd wJfib to 

Save Mone?' 

oneTerj' nrUcia, sprite lor my frfle 
illustrated ITatalof;. Sblvni€HtA 
promptly msda fTtun a veir eutii- 
pleto Bturkc^ of new Jat^et pattern 
Ktiixla, mifiRll orders are aa care- 
fully bandied as large ones. 

B, P. KABOl, 335 W. Harrison St„ Ciilcigo, III. 



No Better Gns or Gasoline 
engine a mnde than the 

FOSS 

ENGINES, 

ElmplEvBubsLantinL t:ibLiEm 4 
Cataluo irti TiNtiicut. 

Foxe Casolfne Enifine Co-, 
kalnmazon, Mich. 







A tti 5 H. P. 

iDAHE^ 

foM^ne Yoar. 

Oar FrEC CiEiIdC C4 Is Birtli j^ur bi^[n|. 

Siind ht ilrint^R fnr niir hOO^ '' ' 9 Lti L llOFi, 

Vapcirji^lidiii, lti*:ii,IZnl4on nnd 0|>frrAtiuJi 
of a Slotor.** 



UPflTED MFC, CO, DETROIT, HIGH. 



HORIZONTAL AIR-COOLED MOTORS 




and 2% H.P. Equipped 
with short connection 
for spray pump or walking 
beam attachment for pump, 
ing from well*. Will work 
against 150 lb, pressure* 
Gasoline in base of engine 
or outside. Write for 
agency. 



AIR-CeOLED MOTOR CO., LANSIN6, MICHIG0. 





If your water pressure is 25 lbs. or over,Ihuy a 

WATER MOTOR, S-in., $ 2 ’-® 

Larger Sizes Proi>orti<matelv Low 

Attoeb taany fanrot, and will run fan, laUie^ aairinK 
and waabicLir mRbL^liLELe, air lompraa^ur, 
Otd.p etc. ileliable aganta wantw. 

* SAMPLE MOTOR FREE 

the right p«rflmi in each town. 
Wrib;^ for terms, statln^if water presi^m?. 



ENGINEER. 
WANTED 

tfl send fGF MtalDg of Indleatont, nf»- 
duclQg Wheels, ri^lmeteis. Addre^e, 

UPPINCOTT M. S* CO., 

Newark, i: fi New Jersey 



Please Meniion Pootflar JfccMrtics 
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POl’VLAR MEeUAKWH Am’ERriHlEG SECTlQTi 




Now Bacollni Submerged Propeller 

LilKht4»t, mo^H pra«tlca]« ea£l6$t applied (add most powerful for weli^ht), 4 cycle G^sollim 
Propeller Id ^JxisteDCOi Cao be attached and detachixl to auy l:>o:it 1 q a mojiieott 
and oau be rallied or lowered to mn Id aballow' water wheu DtH^essary, ’WboD Ld operatloD 
the eotflue \a entirely submer^ed^ the wattir la Thlch It operates tomlDg the cooIIdr 
J aek^r^ which la a most oftectual one. It iA fully l% H. p* au<l will propel a t&foc,t boat 
at a J'Pi'cd of about 7 itiIIob per hour. Caa be operatLd easily by any boy or g^irl and niu 
for 1 day with i rtalloD of gasoline^ but the tauh oa euglue holds only enough for a Uttle 
over a half day'ti mu. Write for Catalogue "L" for lull deKcrlpUou add price. 

SUBMERGED ELECTRIC MOTOR CO. 

L. W. PIETSCH, Gon. Mgr. MENOMONIE, WIS. 

Chtovgc Officsp 1229 . MlchiOBei Av«. 




oWN 
Mooks* systsm®® 



IMT; 



(^1 Fail Silt PftUems and tlkstiatfd LnslmctjQSj 

¥(H 1 hpeU iio tcm| «npn-rlpnr(i — iin l^rcPh^lSl Jinowledits of Ol 1 f 

et« ffwj tstftloK hunJroil» o£ lwti|ii*tilnJi^aUii 1u>w g prufii^ 

k.'hT? hpiittl. InjiUinit biipihciia iBiay \tt int-lflliliflbwl. SmiI lor ws ic-Jk 
fciKn'k-eowu trditifli With |.nltrrh8trt Ani<h rurl«8 thnn oth^ 

orrt 10 tnailufnrliirq. 1^1 j 101 innl]icrli»Di'r<j liCOple btlJlt lir 

Bn^vka !iyrbi(n lui jBa.r. IVliy n04 / 

Hirptr Ulrt-alUlD. 



BROOKS BOAT MFGXO, 

37M SHIP MICB.tJ.lA.. 



MOl® 




THE "KAT:0TA" a total loss, Tin- stc-iiEii=^hl[> 

"‘hHkctB,” kvliifli wiin WTCckeil mi it .1 m ] m 1 1 iitt* rt'pf lu I he 
eerly liitM iif tl]i>^ yejir. Ih n lius, {"lapt. 

PrpFl W. Vniiiij', wliii niMilv nn l■^^i^^nlJ^ultll‘n of (Ue flhh>. 
Jle 

Ten.■!£l^l In>- li:i]]t[Kio| Ibe MMiumlt n( u rock 

nod «n» broken nnujileroly In liy [hr liljfli The 

forwiirLl pnrl Klid diiwn lUe aide ut Ihe roik Biid lieu 
111 neveiiU'eii liiTbom^ uf wiiErr. Tbe uftrr [iiirt 1ji^:ike In 
IWO ilkdin. MO iLtut Ilir Vi'Mwrl fit tliree N(ith]ng 

rehitifttq HlHive Clie vurfnee hul a eimill. leriRlU eC the Core- 
niFNt. 

“The 'Dukuta' U U eoillplele htr.K. Tllr illterH. WOlil ill! 
tliftiLil^lti iHe wreek ami teitoried ibiit her eiJt;liieH wore 
ri-dtiiH-iJ to iL mil AM i*t iteriap itn>tL Of tlir yftrjzo, that 
portion wbhlj was KtoroJ In the after part of I lie vessel 
in nifned. ivhllf- there will he a i^itlall Malvake on tliat 
wbEeh ii'un in Ihi- furward Ttiu VesLSel in mie uf the 

larcest bw-ises that iJie I.ljiiJihi iHulfrwTHeni erpr sns- 
tHJnt'il, fttid It Ik prohalile that llie wns'k of the Oiahots' 
w'JJi etkst them #y,<MM,i»nti, " 

1 * ♦ 



THE FILEPIWO HECHANIO.— Amerieaim are at-i'UH- 

touLrd to think oC the ]'"II[l 4 iih ns i^eIII fo Ihe enme Hitn- 

illtEou Bn JeMiTllri'-il Ki Ehi^ liiue tJewe 3 ' kIluL hlit ivay Into 

MaitilA llarTHir. Tlie IjniiJiM] rotimn'r'C^iiil Juii')llf;eueer, 
hiiwi-veri rejKirtH j^reiit prnpien>foi tmd Kiiyn: 

“'J'lu* Klltplim Uaei never liHudliMl any ntlier IihiI than ft 
ImiIo* with whleh he EniUihs hmists sin] ismsi ntetiii fETlcatlon 
lilaiitH of a Mort oti Ida f^i'bly ttelils. Now he lie^lns to 

LiTidiTiiliiiiJ [Le nim of Imtiillit-r AUd nails, df Huwa,. nod of 
the iiilK, In the reeent o]tlelLftli:i|] of [he Miinllii ■ huLiLigMlU 
Uallway. In the crev^tion of the wrileiulhl ikHl-ton lee-making 
iind refrigerating vlnut In ]^lanl]a. In the piittluff on of 
«eEiiiMd hmihieH ami bnrraekM all tiver the IsEamL uinl In a 



tliiiiisand ni]Ll mie other ^wajs be Uaa lieljaal imt mtly |o 
Imjirove the ^'eiiiTal iipia'aTaTiCO of lUe I'lnm t r y . hat to 
leani aoiuel hliijg of a wliEce mno's tasie fur ]>rH>|ier saDl- 
intkm and (fttotl i|[iarpintli3e coiidEiioiia. 

*d']Kvn Ecmebinery he yet looks wliu awe. init lie baa 
learniM] lo nvi [yjie. and one. Kiimo time bfiek. rnrned Jt 
(Jaitoit sire eMlliffltlsaiT onTu a lilSKe ivJiteEi liroke out In 
an old naiiKlcai fu she I'd tie I'alilhlri. liiTr;i initros, So It la 
easy to (lee thai Itiey are odmlng on, fun] If smn^ y^^r- 
uiEtled one ennlcj i|iiote Touny EiieiileniH to Klntw liew tlila 
greiit mas# of jKojile, m middenly llftinl out of dlis^ssrEiy^ 
are shortly to iH-CoUie a faelor In the wnirliT-s iiMluatrlAl 
life." 

'riie natives |n the towns mIso are adoiiEnic elothes and 
Iniylug sewing mnohUieri. iilLunografiht^ mid UK>lhbriisLi'es. 





THE TURNER BRASS WORKS 

SYCAMORfp ILL. OtlCAGO^ ILL- 

Manufacturers of Marine Hardware and Motor 
Boat Specialties- Sole Manufacturers and Licen- 
sees of Harroun Auto BumperSp Martin Alarm and 
Reserve Valves, Martin Gasoline Separator and 
Strainer, Write for Gatalotfue No. Dept* I# 



tTfliug these thin Klecd shi^; nji-kel ^^litfal; nlwftyft elnin; 



IROHlHfi HADE E AS Y r «n on th e nVwr? hot In ;n heats It I nf *ntJy ; no Ne«. 

IHlfimHi MWIffc fctUri rtSTfo aired No dlrtv KtrrAkB or si-oreheil (hjihes, Infu- 

either «tvle, poatpftld for M rents, A K«utK. licn‘ 1^ ft 

gellv la urcry home. Get busy. Fur pi.riEciiJAra write 

rbom Stitvet, Chlc»vo, Illlu,*l» 



iDR dona 1 a liB.lf the tlma. gftmph. 
Somftlilliif neWij Dot by deftltiiia. 



Hi 



POPULJK ^fFC^AXIC^i JDrEPllSfXa SECTfOX 
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MAKE A MOTOR BOAT OF 
ANY BOAT IN 5 MINUTES 

Hr fB'rt ft lEttlo 5- li. ft. dlstI'dc 
{10 llw. tlinE you 

caa attadj tdthe Ftarn po^ 
ynur bout jjn Q minute irLI±if>iiE 
any tools. Drivefl aa 18-ft. row 
bout 7 nillea per hnqr (runo S 
hoiirfi on one pallon ^sr»lkna). 
Can Jie rfetached from iHiat Ju»t 
ae rjnlclilr and etored ]n bo^ En 
whirb Jt ift rurriecb Simplest 
motor made— dcieu oot ^et out 
of order. 

Wrba Inr rrlth full 

descriptlncL and pri[.te, 

WATERMAN MARtNE MOTOR CO. 

f^DT Flirt WA^tp Detroit. Mtnh. 



THE VICTOR MARINE INGINE 

i’4n. P-ir 

Tlio l!-n?Fiio ynii hHjcn tHMiiJicii; for; s&fBr 
kuFc 4Hii1 Tiolf^lLt^. A 11 (’w anrt pL^rf"-<n 
lnur]i:1. Distinctly nw nvii rncuincnAfiHU 
ur». 

BirLT BT 

R. S f jc st.pE. [klT ttil ,^icb. 



LIFE IN THE NAVY ILLTJSTRATED. ’-'nio lliireati of 
Nav]|ifrLtJoit. itf tlu' N:ii~y l9ejp;ir rtni-'ij t. iit ^ra^^lkltitu^it^n, liapt 
Jf<p=i[Rd II vtvrj' Iitmiiitire IwMikli't entltliHl "'TJlif MstliETiif; Jhf 
a Maii-o’-AA'iirsituim." The j-Hriicise of tiie ihiok is to set 
tbe uilvaiiTii^ii^n of jrdnEii}; tJio mivy before the yeimjj men 
f\t the £-HHtnt]'y. 'nu'fe :ii\' pa^^ea of readitiK iiJiiEteir'i pm- 
fijsely ilhjutrtifed. ninety of tlie ciit« tteJnu In oolprH. 
Tliese ro|)r<id(ic[ ions all donict vnrimtN pUti^i?? of tbc sco- 
ti]jiii"H life, b!i<i pleasiirua. tiiul his yeurk. 

The T’hmidilet very eumprehenBlve atk] ooverp tbe 
possibilities of a naval ositeer fiuiti tlie time it inndstitim 
euct^nt one nf tlie varUms. traltiliifr si'lnstls as mi iijtiinepl Een 
Imlil N[ [lie end tif -j'l yejirs' wrv1(t^ t' ben be ri'tlres wltll 
tbree-reigrilis fny. Any yoimj: mun whn> Is osintemplatliiiif 
^'>1lilEl^^ the navy wonlcl tlo well to semi for this bi:>f>k. It 
will ill' fni-rwEU'ili'r] frt'o- Iff ebjir^^o to siciy ndjlreso tifjon 
ti |t]il li'a rlO:i [ii Desk (iH, Iluretiii i>f vigutioii, A'yvy |>e|it,. 
VViisliinirtoii, n. 



When You Want Anything and 
Don^t Know Where to Find It, 
Write Popular Mechanics, 



The CROUCH 

MARINE MOTOR 

Tb« name signlFic* quiliLy^ 
J.s7f ff)ir Ciitalf)*}. 

THE im. P. CROUCH CO. 

cmCAOO, U. s. A. 







EasytotlftrL I>eTetopftill 
jMKWpr. Hnn qiilttly nnd 
smoollily. NotblrtB “trip' 
py‘* lo their api^i'arsLiaef-. 
KotliTtiiE cbTnrl^CiE*d- Not 
a “the*i.i" lootrjT, but n 
low priced one. Write fur 
cataloppie aad prEcw f o 

stover motor CAft CO.. 

Freeport. HI. 



Ai-d^i \ f ff kk / p>i I ■ 




About Our Remarkable Offer? | 



flint ivb inftile bsl; niobtLV We offered for SO 
iliiys only tv kaU Jiisl nun \y\i\T\ in eneh (lywn 
oin' ^i-fti H, or otir ITf IE, I', iiiarine 
i‘tjfi;[iio fit fifn-nfs" for ;idm'Msln.jLr [mr|>rvH4»n 

tiply, 'I'he responsr Iiavin^ boon so lar^e. and 
wlkliip^ to ii|> nn tlib sritspit's work, Wfi 

hnvo dfndded fo psteiul lltt' offer for ten daya. 

Ttie eALif't- Ilg1lr^*s of fills .Speeinl Price wa 
i|iiote only fo Interested inftnirerfi. 




The Scripps 4‘CyeIe Eagine 

ts the f^rentest step forward In mmlne enplno 
JinildEnir In rpceiif years. Kvery inu t Ss an Im- 
pmjvi'tuent. l']vei-,y proportion l.u‘speaks xtnrdy 
sirenj^tli and ton^lmes^s. It w|t] otitliist yonV 

honl. 2 eyJlaaer. W liJ H, p, ; 4 eylEndei, lV>-llO 

Jl r. I'Mirive, antomaMe system of klbrSea- 
tion; two ifiobiy hand bole pTates In rrank 
c'SiMi? : l^arHon'H Mapijaiirse 1Eronr.e CVimioiding 
rods? Wf.'bt'bler lloat feed carbm-einr. With Its. 
110] f shed lira as trlmnilnf;s and lLli,dily tinl^iliiMj 
taallIlf,^4, it H by far flip haiulsomi'st enj^iiio on 
the market todays and it Is fhe only really 
hipb class etiREne senin^ bl n fioderHite prirc, 
^Vrite fQ]‘ nnr cntiilo;^ ani! speeiaE price to 
yon. Do It today, 

SCRIPPS MOTOR CO. 

602 Trumbull Avp. Detroll, Mich. 



M5KSI 



Tanai 4 ..l.j .- 



1 ¥ jn .^li n 
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POPULAR MECHANICS AUrEBTISlKC. SECnON 






A Gold Mine for Mechanics 

WilfttTier is Toiir bm^ineiia or ycur (JlT^ivion, jon oaeht 

to have a copy of tlili G-AEAT CATALOG — >’o. 93, 7 «Tj pupos, full; of oTorytbiTJff rou 
can for iht ntiop, hoio^r Hml furm. Toola of all kinda; «i]nplic<i for macblne 

or elmrloal and special hanhvitre; oTcr lalMir MOThiir mob«j- 

waklnjj aritole«. all at the very Lowflit Priooa that thca? cooda can be Lcuttiit for ±n 
any atoro In any dry anywhorf. 

Tbat'a pretty strotig:^ bot you can prove It. 

WHY DQ^’T YOU BUY IN NEW YORK ? 

This cataTojr sbow* you the way to do this and pave monev. Wp aeii to la 
ainall nr lar^re lots at wboleaek prlc-es. Tliifl i-iLtaloj; wh to print but 

Jft seut ptsHipaid F£EE of chafFtc to all wbo iiaU fw It Jn j{<>chS faUb. WSITjE FOA 
IT TODAY, We will send yoq oar preiuJuio l|*t, eonlalntn^ irtO valuable and uaefui 
articles given away FKEEd Also mir tlmcery Lietf tihuwine bow you cilu save one^ 
tblri) oti your living eij^ni«ea, 

WE SELL AELIA^LE OOODS ONLY, Bojr of na and secure Dent Goods at Low^at 
iTices. Prompt isbipmenta. Low Freight and Express Rjitps. and a atpiare deal every time. Wo 
guarantee aatlsfaetlon or refund your menej, We alat, guarantee :iKfe deliterv of tlJ good:! ordered Of 

WHITE, VAN CLAHN & CO., 30 Barclay St., New York City 



SKIDOO! 

MARINE ENGINE 

TTm S-Cyclo-En^ni(vSeTiBationof tbsYesr^ £ntire1yn.*w«nd 
improve d agsu gn introdueinjr mnny «xc1u Jive features. Bund 
On GbsoI Lno. Distillate Kerosene or AlooboL 





2 ACTUAL Bare 

P< Engine’ 

COMPLETE engine ^ 

With Frtah ttittf Suit FliHntt, S^S.tO i 
Vilh Sail Watir Boal FitfUtp, S43.9o| 

Fwpftwt, mort porwcT^nl, pfflcfflnt aud nlEnhle 
r^^ajrtns of lls iii* Qji eariT], Erk« CauM, 

[h-rtil or 14 to ^ ft. baqq.'T'h, 'witll IXHd, S ta 10 
PC^., lulici iJ«r tour. ftsvArtUslo, wj to Enatab and mj* 

■‘InfnUlnir enduranp* pwiJit, ifrunH-miicftl in.4 

' mfo.cAmftjQtWtTflrt- Bald pm*f **VirxntaJ- 

Belle Isle Motor Co., ntpt lo, DETROIT, MICH. 




EUGENE DIETZ6EN COMPANY 

lAl Monroe fitmtt CH1CA0O 
SI 4-^30 3t.,ltX:Tr YOBK 



UNFRANCSSOO 



KWQ«LEI» 



M<wt «OQip]et« lin* of 



Drawing Materials and 

Savveying Instraments 

Onr Bapid Printinit Blue fvini Paper Iuh- so euneL 
Tbe Celebrated Vo.fi dylt« R^^lar Pnper for Bine end 
BlftcA J lae prlQU. Seed for laniple print*. 

Alt oaoot WAmiTtD 

WRIT* CATatOO "V— tKOrVJULT TLbPer^P. 



K||f § FRITZ « OOCLDISL HfFG. CO,* 

a}SC3C$ f>9 Alabarnn. Grand Kaplda* iftebp 



A WFTST POSTAL CABD PBOPOSLXl, —A n^w form af 
Ivr return ptifEH)«eHi has tw^^n iiropoM*d hr 
tarl R. Ivlek. wbSib dlEfers frcmi the ardhtjirr Unllcil 
«tnt™ poi^eul rBTd only that fnaiead of Mi;Kli]le.Vg photo- 
graph being 111 t]]* right-band upfier efurner (here will be 
the farslnill^ of a li-vetit due Mtauifi. The 2c due I* to 
be paid to (he carrier iiywin delivery \Nhcii returned to the 
flrni, the (fame as on imv ordhinry letter uri. w bleb thert^ 
Is dins. T[,e nduptlon uf tlii^ |irii|Hfciefi tn^tal card 

by the Lover n men t would tnenn u grejit beneHt to all 

mnr^rj'ioOp iih is. shown 3^y tlit C^illowiEi^ (ri-iiicipl-pi \ iltin 

!M?noH otir l.flfir^ reply |ioH|a] rointiii. ric^tJiiur ¥lo, ^vhk^h nrw! 

eneloaE>d w'fih letterjf or ntber TtrJuted mailer, nod of iltiH 
iLiiiuljer lliere are Hpprr'ilijinieiy i:.' nr ho returned, thujs 
ea Ending n wui«Te of bT5 etirdfl nud n Jos^ to tiie Ef'riE of 
liftd the peifltal eiird wTilvh Ik ftr-irK^jiUl lieeJl U«eJ 
In the AlHive Instant-e it would linve tout the firna Imt 
.>0 eeniit for the 2u re pi teg mitt uoihlnff Wdiikl have ht^u 
^vrie[ed a.H thjK card ai^KuineFi vujue rmlv when retumefl 

Mr, Kloli tuiBgeste that ibe tjnvemtni’rjl print these 
cnrdH, HelIJnlf tbelu ftNr a little over Tire nctnol their 

UKj- to Iw roRtrliied to lutglnegit itruis. clulw, und others 
^ jising them III ]»rge 'itisTtrlrieK U wh>uM wot neee«uiEate 
the e*tfird]RhiDCJit of « nt‘w departnieut ok thft jHmt&ge due 
departmenl le u jT+Tinjiient feature In evi^rv poKiotliee' It 
might poKHlbly eaugei n little fiddllSonul work, but for this 
the.v would be relmburKi-d liy Terclviiuj dnuble the auKnint 
of jwteTagt; ou the ordlnurj injstol i-sird. 

*-*-# ^ 

CH J IfE&E CPBTOKSe rrunpags points south In 

saluting you iie putn on bln lun, Walkbig with you, he 
kb^eps out of Kle]>. lie Kbaken: ldn Own hcind III* tend of 
youfK, He enyn easl-wMitti Eni^tend nf Root hen Kt, Tu be 

noilte be aat* yoiir uge mnl int'tuiie. He tliron-K iiwuv the 
flesh of tile iqebin ami ealts its Meedf, Hta w-oiut'-n often 
wetiir trousers, wlillo he ofteu wears n gmi-n. He -preseTits 
! coffins to his frleudR as jh>u clears or I.KJtJks. 

♦ r ♦ 

HOT FIT FOR PUBLIC ATIOH. — A Spokarie school gErl 
wjs required to wTito an essai- nf ijrs:i witrds about an auto- 
inobile. b'iie subiuitled tin' l^oJlowIng: “Sty unH? bought 

an antutnoMle. lie W«« rldinu Out In (he eiiuigtrv when It 
busted going np n long idii. i giipss mis Is nlmiit IVt ivords. 

J Tlie Other ihUji are w-hHt my imole nald while im was walk- 
, liig bRek lu town, Imr tln^ are uni Ut for publication."— 

: Tlie Copper Xews. 



Learn jewelers I 

ENGSAVINC I 



Fitgraviiif ScNool that Graduates Cm peris'* 

A fEHiBEtlBg, liErh-iialaHEd ediI hmU jt Imnipil tradfe, tjui|jht Ihemagbl j 
• h J pr»^ici]]f (iry cartBpen^rnrE. W • wUl teach Itifl Viflgi-niUlT lirtlor 

an|r*Ting by carrttjnad.R'nEE than ha ran a&ln la yaApiof rtjjid ipprRR' 
Wa will Irnprnn lb* pIcIII eE aijy En^tTaTqr ena; tisn-drid per 
etnt nnd mahn hlui itiA|h>r gf tb* trad4. The d«ni«nd fcir pqimptiiETit 
*5irriT4T* fit ex-aekIp the aiippty, Jgr bwdwma illQitra'tfd 

proipMtiu. 



Page-Davis School j 



pRpt. 1 El, Vn W«lmh Jl rcnntj Cfa traE£^ 
BEpt- 113,. ItiO Nuuu SllfMil, NrW Vur)L 



LEARN 

TO WRITE 

4DVEBTISEMENT5 



It yijn wAnt to cam >2!( to HflO por w«t, 
^rite for our bnantlfid ■"■'t I'KEk 

ii)«n reqittet. We wjU Uu;h yon aUToriiiipe' 
lB«;»0>UBWy bf Iw^ilr 



PAGt-DAVrS ftCHOOL, 

30 Wabash Atc. D«pt. 91U- Chiuge, 





FOrULAK MECHAfilCS ADVEKTIRISG .%E€I102^ 
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MaKeYour Own Light 



Tek PairbaneS'Morse ElectHo Ld^ht Outfit gives 
pleutj of good light mt a tnoderato ooet. 

Gasoline or Kerosene Engines for all pur- 
poses, from, 2 h. p. up. 

Send for illustrated Catalogue Ko. C 419 Gasoline 
Engines. 



FairbanK.s» Morse £1 Co. 

Monroe Street, Chicago, IlL 




LEARN SIGN RMNTM 



8l(m paititri-ft make tfl m ■rJfly. My 
iknik Tff r^pyilurtR rttirl ^^U\ tenrJi 

yiKii tiDW 0.» itiiLjiL iHklh ailrijrtislritf ari^:]| 
mert^hal Ni> ]ii3Ji;pi"rli:id of in$itritil)i.in. 

My piaTJ Is aoii 

cfnu|i]i>(;e by itiuiL Niiily ONK l<i'- 

mlt wrlth unlrr, <lNK rM'lLLAR. No rorTf't?- 
|M>rir1flrn‘e n-vUrltH^d. 'Moin.t-^y lUfiL'k If J‘OU an' 
U< »V p , Adill'^^ 

WILLIAMSON SIGN SYSTEM 

H*ndton uid M4t>1« Avet., St, Lout*, Moh 





“ROW TQ BEMOIRER"" 

H^ bilor, Udf' ['M Hi i.- slim 



You are no [^r^iitef intellect ualty tlian 

yqtir memory, ]'in.,T.in<'xppiniiiTr. inrrctinsi 

ltiriini<-i mr^jiiury fcif [flr.'K, hbilie,, 

tJMiinrii dipHil,, ■turliflf. ri»n¥i?r^jHinn : d^vi'Isp^ - h^jIL, 
puSIlc ,r<^etii3ic. pni'K^aAlitT, S«ioi E«r t'rb, k Let, 

Dickson Memory fichooli. 7U3 i he Auditoriiim. Chlotfo 



Learn Watch Repairing 




FMi' . f au «>■ Lf irn tlili ]'fh!F4i*v » InJ. 

iFij oj r;FPFi'[^i1.iie. La , tr* ■tthi I'ti ;■ i iir hx'i'. 
bf tLfi Ifc^Srlhi. iTiiEt bTitioi- Attff ^■pii rnrmii'ii'ia 
ciiuEP# .T'*u ■<FL L M*-'" * fi-jiii A Z ^,:u 

tF!I LTii'i. p.^1. tli« iiwll.r I, aru] Tli'" 

,.u ;u>L cnJuo.Lt jviL vLil i 

F,tchTIf»l!«M.b.J OB'l i;- Hi|Pl*rE 

UjE |iaiLllb& ricoilluari f>ir uLjL' C^-I boir^ 

Aik far-pqir IKt^. Fk«*. O . 1^:0010 
OUT ijitiiD awl trluid. 

TH£ DsSELWS WATC>^ SCHOOL 

23:P«rrv frr. ATTICA^ IHDfAHA 



HOROLOGiCAL OEPARTMENT 

BKAiJJjlir POt.rT£iCltl^<fC l-\STTTifTU 




SdtIuitI^ roTfiitia H'lrulLtgtcoJ J tutitUbQ 

LARGEST and BEST WATCH SCHOOL 

tN AMERIC/^ 

W, tcuh Watch Wrjrli, JewaLry, EfiFcraviDf^ 
Clock l^>rkr U|p[ic^ Tuttioa nuonabJs. 
lliMril «itd TQ&tbt, pear iph^cil JX OMKlaratp 

&*nfl f..r C^tutnir Inf4*miiitinn„ 



1.00 IHE'’ READY" 




Drau^EilLnjr InatrunictitcCTn- 

Lihesi C<?>n|]a£A J'rulra.ttQT. 

Kctk. rtc., fxfi tffif, kitd y-r>u i;*!! c-irry in J-Dtfr 

vtFt [ivchr^ Mdct? L>[ yprclal Ernde of ^iLiminLicn. ^nd 
fyr it ir^. You need dir Mpticv reiura<rd if you *ren"t 

EEADT UAMtTFACTURIVO COUrAHY 

W4 lJvli]£Mi>a ajiJii. K0«bnt«r^ H.. T. 



^iTiWAV»WAVAVAV*V*V 





ini 

li tr 
lUnpf r#r 
l«rTc 
ttiieli < 
ktflLlct; bi 
trill M I 
IttM 1« ]T4I. 



Boy Your Tobacco 
Direct From Factory 

That', ilnF onty ■way tn tnc™ bow frAktant, rirh 
atul Kttirmiti Frr'in’liV Nixtur* Li. |io«i'ripliv, 
od.J.crlLi{ii. Iinve bJE 1'*sii HTctJ ty irifci'inr tf)l»cwM 
cr 4 iIiEr, d- C 4 LI ij^iva you po nq'H' T^'orSc, Sot 
wo can piv, yon a new anil tvitor BinokiDf 
tulucL-rt ilLract from thb ItiakeTi, 

T'l iiiaka Jl eiih}' yuu 'to try 

FRENCH’S MIXTURE 

Tv-t Eiinvt tlic stnndihje filter prlnirul at Ihe Jrft. 
Takn b.iiraiitdl'af ^ it b.u J rrurwlll have reaTOh In 
linhuiralrilBlfl Ju^UncL-ir, \'.ui will (.titsln * J-ef. 

MonJi'-r Inirn Kor+h CftPOljjiafloMnjii Cwf 
Tohici'coj (TMiiilq BlLLLfiBi «LilirDl]r I7 tiond. it j, 

JtTlMGCEATir SMDIiJNC TGAACCO’* 
iYr^f nijJff Itjf h*tt fUrtct to 

unutkera in jicr/^t 

FRENCH TOBACCO CO. 



Dept, 17 



StoteivLIICp N. C 




ARE YOU GOINd TO ST. LOUIS? 

TtkeIJOTl'XIlAMTl.TnN 1 H ftacelii rtii> lU-M llftiklnnl 

n ml away frnmttie iinili«.'anl sruinkr;y^'t wlihin ai’i'nHb. 
I'rnTLiali^Tit Ratif ; llJkl bi FltK) & cliiy , Kujvjpi-an T'lan, Spi.'tTlal liatt'A 
l.iy Hie w^Hlt. Wrlti* for KookieL 

Aililn^ W. h\ WlX,l.IAMSaN, Miinasr^^r. 



BRICKLAVING 

Th« Iteat of Trtkrlea 

Lt4pii Rrlnklari''^'' I'nfl oith fruni 
f.-, <m Hi 1 -,-r dny. We teach 
j-i'u 111 ['.i.i 19 il.'L'ni mojitb*. 

Chicago School of 
practical Bricklaying 

c )!■ I iv.-lv l.rii'k]+ylo^ 



iX’aOOO.io’lO.OOO. 
r ] A Year *» the 
‘ / Real Estate 

^ BUSINESS. 



B'e will tc&ch y«k l.y malt tbe Keal fatate, UTneraL lirekeiB^c. ar.il 
[uBunaev BnBmcia, and a]i}Mini jrou 

SPECIAL representative 

nf and larveal i‘o-«[iera.tjve real r^lnlD aod lirolieraEa c>mnr>^r 

in Aitiei'LL-a. R-bF' ana irjBkinjr |o ^Iii.iHIIl year wiih. 

uitl any ini-ealiueltl ai eainlal tiic'clLa-nl -CF]'r|M>rtnniL'<Bi laVol', 

Hy riLTr ijiU-m hh« can uialt. ntoney in > few w^i'ki willimil infeTrei-ittir 
inilli youF iTflhflni ocen I lalii '[i . Ow^ (wui'iMatiTf .nii-artinrui w-ll *.-ivc 
yi^4 Pi*fKn:hfi<lco. aiili*tLt r'^'Mfri'r vi Suhdle Ihivn uther inFiitMiion 
in [he w,,rJd A TlfuHi lUliH ilOMlJ^KCl.iL IJW P>UHSF. !■> 

t tI"F RKkH KS-fSTATlVK- VI nte f«r (iJ-t'ure ffer-. TiTJl 

LT.>MPA?iY. >i»l lteB|>er Hit ^ ttiiji-aufi, III The tiriti Eihl r«nl mVatir morn 
tilive Cfm[iajiT — en ruEineclJan milb BfiJ calinr Fioneatu nf lit’i'uJAr nahu: 



Aitnftfiit t*ftwiuhir .Vct'Aflule# 
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roruLA li i:vn a a d vKKiitiiNu 




THIS BOOK IS FREE 

Wuulil ymu tiiiPfMd in Ijufilnens ; tn obtnin 4 P*J‘- 

Ieik ]]utiUlcHi ; in iKiN’ur*; uu lucrejwe fit eatery 7 ytm 

tiapfti'lly ttiat'cUi’Witai aud foritral* IftTffo butiln*!i»s 
^ Jf pn, ymi ptiotiLd foELnw ol 

huTHlTiHlH ctf rithprs whci liHvfl I}^^■ iiartil tlieuu4f]ri^ fur 
Increase in eaTary thron|^h nur a!>iir’UJn;e+ 

How to an 

Ea:p«tt Bookkfrepor” 

Ifl flio tittn flf R Lri'atleo on Hr^nkteeplnn and Bnsifteifei. It 
t>diH t>f a pvriti'iii uF by wblrh you can kearn book' 

kthfipUjjf uiiltkly ti yniir iiwji (tnine, without Ih.w 3 af ttnio fir 

iuaii+.'>„ Mi'if EiiArauU'u lln. It ]« a lumk u£ liitifrPTtt to 

ttujfH!' >rtu> aspire to *iieci'Kii4 To iulvertijni uur Sschoifl a»d to 
bcl|> Uin ajiibitl4;mi?^ wr JkrtT ttds iHXjk Away wbttiiJiiL iiuy 

ComUtiuii whut^-vef. It io atkiifiilictldy ftjtClljd JOUT lUiiiie 

and aildri^ aiul receive the book wtttiout 

COMMERCIAL CORRESPONDENCE SCHOOLS 
19 D Caiiimarcl:*l DuUdiadi 



Our Free Book 



M E, C H AN I CAL D R A U G H T I N G 

PRACTICAL WORKING DRAWINGS FOR SHOPS, DESICNCRS. INVENTORS 

P. G. STEAiCNS, - 39 HENDRIX STREET, . BROOKLYN. N. Y. 



ELECTRICITY 




Ths Bbit Eksclricil Sehool ifltlieoEdest 
RDd besieiehiool in the world teaching kmqsi- 
TBiciTY exciuHively. tJounw cotuplele 

IN O N K YEAR 

Wtrtitenta ftTUially constrtK't Dyimmciti, 
J1 otoT? and rlcal I nstru m pntP. K* rar| u- 

Btes hold Boud noftlilonp. year opens 

tipptr'SS. Send for frre eata]oi< to Ctec- 

trical SchDol,:i]:ao St, N.W,Wpjifap,,D«C- 




mpchanicau 

eLLORICAl^ 
ST£AM» 
crviL, 

tTntnti-1*ta >4^ tli'^rl CN>1lrH;f Tll^ori^lj^btf ^f|uif>|>nl rnif-indadn,!' ihopi, 
silbl^ VITkKK FMU-t| TilK l>hi«rL C>,Mino« And I'^JiK'- 

tncal IrUitUiMfioi;. KTp*nH*» ](nv, AcCoFinni^dAtiopR tho i>«it «»;topi 

>Lt y#Ar. SLiirlsuta iTiAf eutar Atijr liEne. (V,iTHieF>ciDdf.in'Cfl itonm Rnd c'lw 
iri«Al coarm, Swnil far eAtBlQ^-SD. Mtnliva Ouuri« iia. wLiiih. tnt«THtO(lr 

Flics HLAND FAHK COLLEGE. IFen |\loiuwi, I« 




ACCURACY 



Xfit tfOTk 

wtlh a Tiab^iitwl 

LBMON MeASURINQ-CALlPlzR 

Miiieta the re<|tHreTi]flntsti( and enivda 
the llnills of all other cBlIperfl. 
iidniDHl f«r nicbiil iver iii a»iirlRi liiJidctl 
rclirtretf (dt« tr licjvif iFn*. Aolcl IHrec R— 
Ask lor l)eacTlptiPD Bud 
THE WESTMFG.CO,*Columbu#.0. 
{yntc-^If ifftu have ft PatentedArtinU 
tF!rinu/dr£«r<', wrild iw.) 



“'SEA-JIYSTERT TURTLE” CAPTUEER,— f>ne of t1i4^ 
pnrjiJe^s of Ibp (HYnn ]j;is Jiisit rmm* to lliK^ iisrfjii.‘C m Sun 
Ideffo JMy, faHfn.rnln. when n piJfirtiiilf jlth li,irtlt“ wviit eu]> 
lured hy diit|ii!P Sdlij^sn. a rt^^herniuu. in wlitwe net 

liie hujre creature tFtn'unje l►nia]]^Je^|. Thin pfaur (iirtu* 
weipbed lb,— uluiufit fl ton— ami Us *lielL inr;nNii.reH 

Ti fi. and a In. froth tip to tip. The Nti'iinKt^t fcatitre of 
it nil uaM. that on (he top of thlPi fnrlle'H «heJl N4illn"ui'liat 
pvjsinjy etirvecl Or burned was the follhwttijf inHoripthm e 

"British Siilp IlrlJe/ .\LijrUHt 11!. ?> Sonth, 

West. II found r please notify Thomas rietoher, Ilruwley 
llonil. ItHTliiBCiiri, KujiflilTldr" 

From Ihle brand It wnudd (hat this hujte turtle 

Was I'aptart'd £l> yeurfl uge in the S^mth Paeifle, and utier 
lieJii^ teftHrt'E!. fta.i agcln r'oniTHil (mi to the lnerc:le& of 
Ihe aeii. If the iTmuin* tyjH euuirht yvIu'I'm the iihi^rkbiK 
ImJliTTtPH, thi'ii hla iTtrilewlliiff tiinfjt huve tTaveled tnjiidredrt 
tif leitjfues In fFfdi^r la reath Snn IhegiF Itsy. The ithetl. 
uUh (he niy.Ateriiuis InRerliithai, will he ulmrEty uilded li* 
the xMiii^inn o( ikie ("Hilforiila Slat«^ 1 njvet-idty. 

. — - — # ■ 

BABY HOTEL IN OPERATION.— The long tlirpnlemd 
lAiiiilott bahy here! hfi>t bpeii iitiEUied — iiiKt eiaetly to the 
Ijidilkf Init la liabieB betwfTTi the ages of one month nud 
elEilit. ,\-oaPfl ivho efl,n L'lve Ei,iod referi'iicen ns to their 
KtalioK In life. Many Americans nro eaJd to patrrnilite the 
plare, ok the AT-^MiumndatlHHun ere eiH (Ikjit may bi^ i|eHin‘d 
ri u4 lljt^ hull'] far loafer fii-r baliy Ilian tcavidLiiK v.'uu]i1 he, 
Ttiere are Kliifrlt* CinhiijS and wultfm. the esrluMlye nerelnH's 
nf one or pinre nurnes Boln^ WUli edili npartment. The in’ 
t>T [|]au a sk:nHldo eottfijie in cmiuec'tintL wUb the Lnii'tltq' 
tiiiai. 



UDARN WATCHMAKING 

Refta*d, pPdlltBblt IiboT'^i^mprtaDt msn En dtriibail. Vb Icarh it 

tti4»nvu(th]f (Q u niAny monUia » It forcHrrIy leoli Tehre. bwat with 

IfrAiouR Haatf wLkl? ^tuaylbf. Pfk^iilii^Fip Mcured, 

fer catalef, 

Sf. LOUIS WATCHMAKiNG SCHOOL ST. LOUIS. MO. 




DrAwfitg $125 to $250 mo nthfy require more than Schoolroom Knowledge. 

As Chief DraUsman of Eng'g firm I know exactly the Quality and Quantity 
of experience and practical training you must have, and will prepare you 
in few momhs home instructions for above paying positlon^t which I 
furniah free anywhere. 

Complete Highest Grade Drawing Oiitfll, everything Included, with 
German Silver Set of Tools* value $13.$5, FREE next ten days. 

Addres«, CHIEF DRAFTSMAN, Dly, 19 ENG^S EDUIPT CO., Ino., Chltiago* 
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Say^ Do You Like lo Draw? 

Draw Pictur *9 That S«|| 

^nd UA ftdnwih^of Ihl]! IdlchW Find 
cut fcftifli- ■D*^r it 14 to- niBltL'if;Uk*ndunwsrdB 
A wrel:^lc by Ainirnl;^ driiwiiii: ^iJcturtk. Yrril 
utudj durinir jpt"ir ttur* uniineplti at 
lnjii*K^at your nifinf hr Tlig 

■ilMfi't c<j*l inuc'h: Send dr*wjBi Toi>A^i' 
jt«l icr FortlnEip «»il t«ni»iL 

f he W, L. Evan&Sc'hoolofGBiiiDonrntr 

Et] K^ciid -JE^vnue, 




J1 \M and over \a eamt'd hr 

to S ni oaths' FractLc^tl liit^triictloo in 

PLUMBING. PLASTCRING, 

bricklaying or ELECtmCAL TRADES 

DifA.P 



COYNE TRADE SCHOOLS 

New YerK Chieeio San Francleeo 




I TEACH SIGN PAINTING 

hfir;iw CARD WhlTINl'. f^r LKTI KHIN'CI hi rttnil andj 
OwtJ EleJd FndCveTfrit^^L-il 5i]fl 

lll^iiTVCtii^fl '* s->«^U9i-?(t P«rH>rjiLl 

'iiiil itiocr.Kicl'i Ka^}' tTirKi* fur Jarg'ifCUjik'Uiac', i 

CIIA.S, J. J^TnONG, FrinLddiit | 

DETROIT SCHOOL OF LETTERING 

DEPT. PM. DETROIT, MICH. 

"OlilflBt Mifl LarviKt School of St!* iiind."^ 



TYPEWRITERS 

AT SAVING OF 50% 

Alfmake^-^rrM:^Jl:aiCK■v^-J lixci:-; Lftr. 

g-ain-n EVier DlTirt-CiCL.. Sl>i[i(.*ed i'll ip(3|frkVl] fi^T tT>nl+ 
IV <1 T-at all inik«at Ji 'Ti-ppf (inratbau-.L nll'>TH. mit 
Cin .SfrfdjTiir t -'<■►■’■• '» 

HO^tCWCLl^’OARNES CQ.p 835 Bdidwiu flidt., Chlcl^ar llh 








"-E- 



— =WANTED==^ 

YOUNG MEN AND BOYS 
TO LEARN A TRADE 



Wfe teach FuTDiturc Dcaj^ivjnff, Rod 
Making, Stock BilFing., OrcAmcnltC 
Drawing. Water Coloring and In- 
terior UcCuraLioD by nail. 



GRANIJ RAPIDS 
SCHOOL OP DESIGNING. 
A. KIRKPATRICK* Inslrutlor. 



54d-:>4S HounrniaD Bldg. 




Tffi> Prices lor Stovps and Rfln^ts 



Gt'taJ Rapld$, Mkfa. 




is“NULirE” 



VAPOR lamps 



GAS*.* 

VVa niaDufactui'e Tahla 
LajJaiKli.tVEill LaTupn.CbAinda- 
hoi^. iitore und Rtreet l.ianfip 
Tbo Llar^rl‘Ht I,lne on tbo Mcirkat. 
our Tri^o Catalogue mid, Frlf(M. 



TOR 
HOhiK. 
fiTOItE 
ANO 
STI^EKT 
Aifenta art 
Coining 
Money 

and 

VTrite for 




CUJCAaO SOUR LIGHT CO., Oc^L C. 



CHICAGO 



PRINTING 



lOO [dittijr hoadSf lOO Envelopt^a. 
IM Gdfd$ and Case aJJ foi'^LEiCi^ 
postpaid. Vtaittui? Cttrda, lotifor asc^ Bhipplag Tag*, nM 
for 40C. Sample^, 

RICHARD ELLIOTT. Bok 1376, St. L«iis, Mo. 



'A Train Load of Books 



rAtlEO FQft S7ao^oao 

Tho Cmmh Buyon Uivloft 

W* Ijonytit its mtii-p Btock *f h6w tmeti fjwi the i-®ctivflr la hank- 
diDia out «t 10 CtSTS To &o Ci.sTS (.iff 



ruT'tcjr. W* hte oJoslnt 
TUF TlfiT.LAh 



Booki atl«ci than coat fif pnocr aad hlndinr ttii b* emt auf^lr 

1 ™ W j 1| htve r ±e| in nihfir cliaiipr. LE k<i thia lo hi: r cr^ifl h i rhfain ] i 
ii Lbe n'Tiport Jnlty vfBlifeLicite. MUJJiaae araMkj— tbcaiH^a Of tlUfo. 
Practical] j atvy Enjcik or let nf IrfM-ki. yoo will Ctct wt. JaBnii tur tb» 
biebjwciw IllijatTfitfld burTaJev lift tjndaj. 

Books Shiopod on MtHfrovmi 

eubjert to esiimmtttriTn in tuuf (iwn honie licfiiFC cut ia paid. 
/jiW/r^ec /kn* pojiaf rtt/liayf. 

PAtID B. CLAhSlSON. The Booh Broker. tMtmo Bloiih. CBTiGAai) 



Drdi^r fUriH.'t fi>i[ii ooi-Sti*vt' h'SH'ir-rj gprl savi' 
»lt dealf*t>i^ IHfotitM* IlthJifcJ I iind 

dr(‘ iijfi "llfiwt LiL the kv«rliJ;'“ 
l‘m*l >iELV(*rss nud enny Sold 

30 cIh.}*" frri' TrinJ, IVe LliV 

ITeiirlit.* GudniTi(u»j 7**errt, 

OlU' ibti'LfO lllntilrriL^l ratfltL'-f? t |vti3 dW “t 

tLou;?, prii.ye, eliCi W ritii for uur 



Hon SK r Stftv c f II . , Factor) p JI 9 51 g If S L Mar bn J (1 (f . 




ClSn.BRIGHT 
AT E C ATA LOG $ 
& ADVERT! SEME KTS.3END FOR &AMPk^ 
jkCME engraving CO. 
las WASMitf&rOH AT* CHICAGO* 



BUSINESS OPPORTUNITY 



ftf LtusJueMa lij et new UttUt f.i-r in^iking rTvojujy 

tv] 31 11 nil Sd Oor prtyiWJiiLlitHU TJ^ Juit thrvy cim seKklug. t\'fi hftv* 

iiiiil 



Aew I'hvnl'ti tJiii iiiiil Older Line mtrt Pr lM pk-inve UiOistt 
ii ^tKid luYfaiment w1^h lacipe rrodiji. A fur the ciuUt 

iJtraoa, Allien Oti-T llJpK. 4 M> St ., U j Jit tn [iutLC>« 



The Sun Never Sets 

WHERE THE 

BRILLIMT LBMP BURRS 



and BOOfheT llgbt la half ad igood or cheap. 
It^s eucinouiy to use IhtHJ)— a tiak lUR 50 to 
75 per cent orar any other arlLliclal 
light, tvh[eh Is demoniitratod by the 
MiEtny ttiouFundB in use all over the 
world fo r tho last qI nn years, tv rite for 
p. Mp oalaiogue; it; tolls all about them 
and OUT aygtema. 

J1B1I:E.1ANT QAS l.A»P €0* 

A:^ Skate St_. !I11. 
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POPULAR mechanics ADVERTISTNO 





I)ry ^‘K(n 1 6ral" Balter lcH (f nr I15* 

M<^dlial Apparatiin, yLbrnti/m, Fani?* 
Mutorn^ Tcle[itinin>fiF^ Tel+ifraph litttrn- 
uitiit(c,Klr(nr'inHrl[H, Auniinriab^rs, BiirjjJttr 
Alamu^, Jtm-piatlt'PT Cunnwfeirs, <Ji,trreut Taps 
^ilJicT Klertrki l.lphMnp; 

If ypnt lotttl <l«iiLcir intli'r '"JfT\SCO"f«nii 

■ind j<jn wK[jt (ii* PFiJ^T Value Uid Ahr-OLtiTR SATISUACTf^lSl' 

bu7 4ir«t f:roni the dMAArir4ct*pt«it' coiEip iiocb. WKiTi; F<]ft 

TU |„^ai T,Vi ilntri. 
lo*^ pricw. PfM U ji.ni UMUtiua ” [latiM taf llevhith irt " 

Hu^ ii»u^ Mimhattan Electrical 5uppl|* Co» 

IT Pu ri PL, Sow Yatk IHH rill Si A^t. tLii^p^* 

111 |eil £icl«sl VC If rk cl Eleetriul ! ippHci jit Am . dca 






WOTO/? 

idMn utisit aiiO^enl 



I 1.111 elttvLriu luu 

e irscticaS ia bJJ ddtiilSi' tbd. rImSt 
ninit^di taiii f k tsiDovabla m> luatnr 
may b* UM-d Hapnrataly. Wefunaiflb 
utraRT'nnvpd pu.lt«TwfthiHi0li. W« 
aru Out Price bead^joartern for 4T- 
BrytliinjreEectrlciiL CdrlatRa 

free oatalq^, fJeal^rs 

68IffiSr.DaT.Ei’'“™ 



MAKE A MOTORCYCLE OF YOUH BIKE 

at smfl.ll cfwt by iisln^ our At 
tJU'lmSile Oiitfll. It llui fliij- 
cle. Bet ratak»(;. 

tet'ud 15 !^+‘ii!Ui for “l"b« hf>r- 
Aluimal/’ Ittn'etHcir 
tliw niiditlirr'yei'e; huir til |ft;t DJorL^ 
pfjwcr, i'tc» 




SmW f FG+COi, E>c|t ApGifciliiiri, (ai. 



Arcfef* 



Fs Waitfeif 




In fcstTi tcflu tn rida and tiliiMi sami 
tocA model. Wriiif /<fr Spi<iai Oi 
Flainl UuqinmEeed ^ V '' 

liKlfl ro ^ii 

v,'ith, CxisiAter-HrfllceE and Punctuie-Prrvt tinf, 
mut A lUUa Vl^fln ^7 ^ f €1 

tai of boat mciices V • "tF 0 f & 

BQQ Wimte 

Ail Mabee and It 

Jaodelfl* fTOCuJ aa new 
Great I’rti-iPt'.V A^liUfcrinir *Saw. 

Wc Stii p cjzL j%p|f^rovtt1 d Uiit 

TiEiy Ibo frt'iirlit and lallow 
TKN IlAVS' Fi:Kf;TltiA4 

s^mdricii^ 

half usual pricts, lilt not buy till 
vcflj CTi our cam lops, at ^kcc. 

IUJEA 1 > t! VClAi; CO,* I>vpUH tCS €iiicnB« 



Whea You Want Anything and 
Don't Know Where to Find It, 
fVrite Popular Mechanics* 




BUILD YOUR OWM DYNAMO. We fiirolsh coin|>U4rt 
Bet4i of ca^tlii^fl. Alw KJeutrlc Ballwaya, J rolltiy Lutsi* 
'Ifaelt and Switches. St*M for CaEalo£[ue '"B." 



THE Carlisle i finch e&„ m E. cufui Afaw, ciJKiNimt, oflift { 



MECTHAjnCAL PICTYTRES.— No. 1.— Tim 111a* 

tratlen aSiowa aonmthlnj^ madi' and ^ujld in ClHiDAny. It 
ap|>fara to a eoiubinetltm of a ['cnl scuttle nnd ad um- 
bCeUu but bflB nutbiuit In rommuQ wltb eltber. No price 




lA offered for a eurrect solujlon but the uaipa of tbia dicvlee 
will hii Klvtq, nest tuontli when Puzzle No. S wlU l^e 
printed. 



♦ ■ 4 

A TEST POfl WOOLh — If one fftkea tip n plerft of wool 
cloth ond n piet'C lu wbkU i.’otton la [ireaeut tlie fottuer 
wHl ferl very 6<oft niid ylelnlliiji t*t the touch, while the lut 
ter will bL» hard auil rather i$iEiu>lh than utherwlac. A wiKil 
Htirfare, w'hen ruliLed, Iri biuj^h. Jtt ravellu^T <»ut wookn nia- 
tCrials, when Ibe thrcfliJy are untw'ltfteil. the w<Md will fray 
fliui the endR curl up^ while cotton will break ufT evenly 
without any ends. A rhemlcal tcRt which can be empluyed 
fit home ifl the appHcflilun of inurlatk: or n I trie aeld tt> 
wrH'denR. If a Rftuiplo of wl-huI ^ckvIh Ih dJppeH.l Into f»]ie uT 
Iho other of thoRo rhemlcalB It will liiro a reflillwh yellow 
mK>r If no fortdjrii ttircadsi are preneiit. If cotton l« pres- 
ent, the ehcjTiienL efliiA il awny ImmcdlatcLy , leovln;^ behind 
oiily the ycJJow wnrp or wi>of. 

* * ■* 

Bon't fall to reail rmr tiossjlHesI Sfection at the bach of 
the i^oith. 



Automobile Rechargeable Dry Cell Battery 



Battery the Strongest and Longest 
Life Fat Spark Generator madei 
can be easily and quickly re- 
charged many times > « . 

PRICE 76 CENTS EACH 

The Railway Safety Service Co. 

2d Floor Franti Boooo Sulldingi 

SPRINGFIELD, - MASS. 




$1.50 Flashlight, 59o. 

MERIS. HEI£ IS YDDS CBARCt 

Thu uTer. ready FUetdrlc Flsithlli^ht 
all r-oiop].'tw, rt'TAlls At d.M 

fljKsheoi. Earh. Kle, Pontage 
VKtrfi, llh;. Catslague fr€fi. 



JOHN HEISOH HJCTRICALCO., D g>t. t, Kewiate. IIL 

A MOTOR -CYCLE OR LAUNCH 




at SHALL -CftST by Uiluc gni of 
aur AttachatilB thitnidp. 4 com' 
plnbt Unaef PlnLiKcd Hoteri and 
Raiiit] Cavtiiift for biofd«, Aub>' 
Hhriaa or .Hlatieriary, itaDd 
-ftunp tor oatajofua. 

STEPFCV MFG* CO. 

ttlrard I.¥f A Ibflti PtlPiAplBhlB 








LiU'h e/ editCitiion ii longtr an excuse /hr /ail are^ Vaukatv the chance in 
^rajft gft a sfecintizcd traininM n*ilhi>at losing time /tom your regular •work. 
The study &f dratoing ivill dt you /or a career ivkose opportunities are ufliiiFtited^ 



^ The Archllect, the Draftsenanf the man who planm undertakings hat the advantage of working in the very 
heart d[ the World’s enterprises. He ta the center about which, great projects grow. The '* boom '* that transforms 
the village Lnio a city with such startling rapidity is often the development of an idea that iprings from hU brain* 

Q If you are a young man with no w'ell defined idea about the future, an older man whose present prospects 
are not alluring, would you like to occupy such a niche in the world's work > The atady of drawing Is the first 
step toward preparing yoursdf for such a career, 

Q The American School of Correspondence teaches all branches of En^jicering and Technical work. H^e employ no 
agent ft believing our books oSci the best chance to detnooslTate the supenociity of our regular courses of instruction. The 

CYCLOPEDIA OF DRAWING 

Pour Voluines Nearly a Friot Eifti. 3.0M Pagea, ttnli Red Morocco. Marbled Edges. Gold Stamiied. 

Compiled from representative Instruction paper* ol the ScKoob h h thoroughly practical for home study 
work — every chapter is complete in itself — every subject is thoroughly an&lyzed,. diB«ecied and diseussed by 
well-knovsi a authorities. It is entirely free from purely technical descriptive Tnatter so eostly miounderstood 
by the layman. It is also a complete reference library for the Technical Man who wishes to use it for 
consulting purpose* or to " brush up'* on hU weak point*. 

^ In order to advertise the superior meLhods of Iiutmction of the Afntric&fi School of Co^tCspon- 
dcncc, a limkcd number ol sets will be sold at nearly one -third regular price. Thb is the 
first time the books have ever sold so cheaply, and to take advantage of this bargain you must 
mcnliDn this advertisemenl when ordeiing. 

BARGAIN PRICE^ S9.80 REGl/LAR PRICE. $24.00 

^ Sent express prepaid for one week's free examinatioD. Send $2.00 and $2.00 a 
month thereafter untiJ $9.80 has been paid. If not adapted to your needs we will 
remove the book*. 



-d^ 



1 *. 31 . 
IMJT 



r«EE 

^ flKtiainrtk 
drWrllpEiii; 
«Tf r ol D Jf< 

ri^tuEnr tinpl- 

fRr:E ai) 



Ei«nd Met 
pedla. of DrmsvliPir for 
'■fl: ff f'* I iMtl I * n . t 

Kill feint Fi wElhlli a ■wtmk a- u 
F! n monlli onttl la fULlil; 

othiTwIh.e 1 will notify you to 
i^t-nJ f or llie bouka. 



American Schoob' Correspondence 






Addreai) 



C H Id A.G O 
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POPULAR MECUANICS ADVEMTISING SECTION 




^‘Quick Action” 

iomunq dynamos 

and MADNETCS 

Tbe iun«t Fella b]e Sparbers 
Oil til A MiLrllat. 

Take (le PTtce of Batteries 








Wo. 1,^ 

“Quick Action " 

BAmRlf 

SWITCtfES 

aitfvkiit If Trite 




Jump Spark Coils 

FOR AIX PURPOSES 

Sln^tr, [hilihliT', Trfplit An>l l^naLclimplB 
jdi' iilalloci-aiy Bud AuEdidcK' 

hil-n* (iiurRnteotl iit ovsrj 
fioa Vjijritnr. 

^£hll FOl CAIlLlMin D. 

Tbe Kieblock KHiJeniaTi To. 




TH K 

White Eagle Electric Motor 

7j1o 

Wi' mak^ wuErklii}; infuiclH of Invta- 
StmiJ fikr iUiistrat^iJ uita- 
uf A^ud'L^i KupplifAr 

Tht Pierce Hide! Work; 

1^4 Pierce Avenue Chlciffo, 111. 




BATTERY PANS 

A bljT banralril Jiavc left over 
this seoj^HiiL a ffW P. A Vi". I'ana. and lA lIl 
sell ttiem at N earli, coitiploto. bh 
■ hnwa In eo t rfijniier Tiifai 

Iliulot Is atrirlly and rArHf(ii A 

ft-lnc ti fan whleli trlvi's fl nc ljrt*+wj on 2, 3 
Of* 4 reUa dry buitery ^ lli'tt+T H JUid 
Rot III on ttiis? hflrvpln iVfiirw It in %><** late I 
Pa»i;ll & WeENJ, Tiy Pt,, y. y. City 



Current ‘When You Want It 

Ton uu liiivei Eicultkin irarr^rit for r«it aub^ 
Stobllo nr liiotor lnjnt at attf lilqo fV»r xt^rt- 
Iflfff niif-n Inf 137 rowrro hf InsLidlinf hn 

Appla Satta^y Ch^eg^e 

Allarlknl Id A^~wt:eel a£ Ll iieliE4^1«i 

iS’ClOUifh CMETdot in slnfjLf!^ Vntl^rly'f pl-r 

iraya rhunEO*] n Uiiii 'Flectri? liKliiP. 

t^fi«dfy tiilt (iiE y(Mir puk^iupbilc 

And itatibu&ry etiKiae. 

TfiE DAnON FLECTR1C4L PIFG. CO., 179 St. Clair St., Dayton, 0. 




MOTORS and GENERATORS 

Repaired ind Rebuilt 
Repair Work of All Kinds 
FRANKLIN FLECTRIC CO- 

224 &. Clinton St. CHICAtiO, 



Eldredge Battery Volt-Meter 

■(eading 0 to 3 Volti in Divisions 

AcoDTenlentand prnrtlc^ Inakninieat 
for tb(we vhn uae Primary nod 8 tora^e 
Uatterlee. Ita nin^e n.'lll trover two Ewells 
of prinmry or duo cell of atorngc battaTy; 
In DEAD BEAT Ih lt« nadliiefu Non-re- 
movable outa on atronf;; contaict pwtii. 
prlw |4« 

ElBRtDCE ElEHItlC MTG. Ca, SurKiffldd, Mass. 




BEWARE OF IMITATIONS 

For rho proicciiMi of our eualomcr* ^ ■(!«■>« e|)b|: 

K|eJ 4 "i Plieif ore InikJ inimrod^ IA look lib* Klein'* 

Thl*. bgvcvor, tfog* nbl mBke- ikcm Klein**. 

CAUTlDN MIDP. M 

KLMU * iSOWa. 1 IB E*b 

iBHdi IkUjJni — *rr- 

lirlllKHI EblB HU,p Vw* 4 «l>' ^UIQR- 
airlDl- Tbrr in 1 .h< pnidurL «r jchti at 
iripTFincc ud baTr 'rtwKl Uh l«Bt □! -Lubb 

MATHIAS KLEIN & SONS ““ ?hic*a" SV"?. 




COST OF A SMALL SIEFL FTEMACE.— Tlip lmTi>9i>iiis 

tnro^Ela w'lilrh Erant-iitevl EiEaklii^ III |ljt^ 111] H tni^ (<iM u/ llie 
ntHiHifaclure of ilfrln iTE-ay Inm hai'e ctniked ^oine 

foundiTri to iDatiill a ^djuII Etteet furnneo, niiiLilnK H ur tJ 
lunt: [ler ilay, and iLiey lia vo fuliOili in llie limln, IliRt U 
W'UK R pnifilattli' liivr>4ftiut‘ii[. 

A 5- ton furiiat‘e» IjjihIi: lined, ^reeled to iiee Ri.'tlve Iruii 
Crjiiiidry. would ivjut nbout mid nlliiwlJi^ for 

K|joelB.I tnituMu. |ioEirjiiif Jailli^, oil MtiirRji^e tucikii^ Inm'herNT 
file., tlif* mtftl iiuulrl Itt' JliiAHki oKdiijsive of luijMliEjfa. Jt 
Would be in rn I lie of produtdiEf; ttiTE.e benta diiJty Riid wchiIeI 
yield 12*4 toll* inf caMltciiffn at tho rate of is jier ient in 
melt 1 11 ]^ loss, ifates, titan nkiilU and [lefoetki' EiiNt[u(:.i. 
au awraifo ylKld iii ii w'l-lt ordi^j-EnJ ^lanc^ PriujEicIn.i! 
tunnafre Rteartity sbtiuld hIiuiv (fiMwl projits. The slislile fiir- 
naee. liowevi'r, ban ltd' dlMndTaiimep nf f^ohui' out of ixim- 
for roiialrs. It i^bould turn out inti tiviLi^ In^fore 
u general overbatilliii;, or any a nLOi of t'Sll ii'Eirkioj; iliiyH. 
ASdUlijIii^ that the ftirEKte:^ ii'iia only jiroiliEot lye nllie nioiilbH 
Ilf u ypar at working duyi; per monCh. llo're iV'iii|]d thori 
he 2!2r1 ilayA ylelrllni; Ji lotnl niitgiiit of o toEE»^ of 

product. Alloul]i|f an Hioriige prortt of i>ne-lmtf i tMit per 
pcaind. there wonld be a yrma pmtit nf $2^dlH7.^1C^ aiiEEiutlliy. 

Put hmes will arise Ln iipLie of iutRiilhin reiiI not 

to ]ii!ikii tho ivnlnre look too rEiE^oote the liet-biH'kn will l.ie 
ennuhteped whli^h niiplit be enused by brenkdE]Wi]K. Hit Ikes, 
or emirs on practice. Tliese c-ondlTliiiis Liil^ht m^diiLV the 
jreyhl cnmEliittii to one-half of the iiieial ohurKed k;ei that 7>.^ 
t<iEj» were the oiitpul. With Elie HRiue [irndLici lie iH^rlod of 
yao days ]M^r year, pind with it decblcd Hbrlrikaue, heeaose 
of loRneB, ht‘tweeu man ii fact iirltu? costs niiil acllEtur prices 
AO that the cross pmTU was only otie-cdiitblLi cent per t^ituid, 
the toniinife year would he nqirl the re- 
lume tlierefrotii tbil of thlH It*' per cent enn iie 

deducted for Interest on the InicRtment. defneclat Jon. otC,^ 
there would reinutn n net pmtlt of #11. Itjj.uT. w'hlch is 
etiulv-alcDt to Sl.tl |ior cent or the orlj^lual 



.^dTerilscrs In our Cltia^llSed Section get iLLTSt'LTSi 



EITECT Of mrrERINT UCFLOSIVES.— Whelher a. 

hlgh-fHi'wer ur n loW'-tHiwer exploHlve Is to lie ubc-i] Eii 
blast itiE, in deiJeniJeni iiirpi^ly in>on (lie tu^e [o which tUc 
reek la to be put, nu well as upon the Rtreiiptb of the rfwk 
Itaelf. Flack poitdcr, with Iti? eoinparathely sLejw, hear^ 
iug action^ is Used Whe-ru Ihe tuaCeHul Ik ip]L[e friable,, ns 
In ntlnlnpT coral or gnEenH. or In eiciLmtlni; slinle^ UaDlpan. 
RTifl rahiillar nmerlnl. A htjrh-power exph^lie like djua- 
nilte la lniarlahl.v nsed in iiiunei-ilrlrluu, ahaf t-plnklnjf, 
and oiiencut u'ork In tough roi‘k. It canmn lie used for 
liiiarry tng dltiicnahiti Htouc, ua It filiattont tlm rock. 



yaoflATQS 



C. r, ©PLITDOKF, 



1 1 



WHEN YOU SUM UF ALL UP, THERE IB NOTHING LIKE 

Splitdorf Ignition Apparatus 

for Ktwnoiiiy, EltlcEeDCj ADct DepeiidftbUlty. fiO |wr dt?ot of American. Motorltit^ use 

It In preJereDoeto all otliei-s, 

11 Walton AvenuB and 136th 6troetr New York, Vi, \, 



Atk 

Dept., M 

for urtlo^ 




“Rirh Snark” Plurf price £i 

l\ll/ll open IV I JUg Every Fluif duaraDteed. > ■■■■ ■ ■ ■ 

COHTIiZTK KLXCTSIC LiobT FLAim. OlBCTTLAhk Phtx. B 

Riebardson Enfinecring Co^ * * Riverside Place, Hartford, Co^n, 
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Mverybody is Talking ! 

At^ni the 



WET or DRY 
“ItlVEI^y AS A KITTEJff' 



f^itnraOfi Battarv c.vailomurgh 

OtUici^r A3 *il, t, C 1 J ggg Lhflimmtoa At.. BroalOyn. B. r. 



Dynamo - Motor $3.50 

[A Dyriarne and Motor to One] 

A« n dyrRixin ft will 1n>Tir 6 -f:,p. 

lanipa eaiiiiff; operate In^uctloD cotl«; 
c hrt ri^e Eto buLtorloE ^ docotu pooe irater ; 
eleotropliite, c:tc. Ae a ii'iitor ^iU operate 
BowiD^ maeLioe, JauelerB' IuLL^^, eiporf 
fln-uJar fiaw, RrtTertJiiiag de^iceo* 
and ijther uiiefiil AppiiaDres. 

New :^loiiel Motnr* tiSc, postage^. 
k fine new motor at a bargatn. Send stamp 
far now ratoJi>g. 

AStOtt eiECTAlC CDv, m S. Cull su Chlcitfi^ u 







The Ardrey Vehicle Washer 

Psu. Alitf. Jj, 





h'? 



Washes carriage er sutc 

E:flr;;y (ilt-si'lii'-t 1(1 l.Miij — 1 [Vd:i I f-criiitc 
h-T tliciis^brjT 

J:? I.N1. It.-, kici loiiSr 

AKlkTU-'i' VKHUJl.1:;' WA 

]iu 3liLLiL 



porfactly. 

t 1 Jl ^ f ■ ^'■>■1 L'lJ 

stii;u CO. 
j|KSl-f 4 t, St 



OPERATED BY WATER from Ordinary House Pipes 

Moton ffli" CTCTT conceivable purpoar, adjuatable every way 
while ruiLning' to tighten belt 

For Houst^hold iise, for Sew I ns MEioMnesiip Wash lug Mact]Jnes» rhnros, 
liealerSp t'olToe Mills, t'rc. For Jawelern, llakerr-p l^utcberst harbdir?^, Jilsmh* 
SEdtths. Drugglfils* iXmhstfi, Fhysldau!^ aikI tr* time 

mid LABOli. Circulars gratliS. CopytighUMl bookJet lOoeutBi Agoute waubod. 

— Jfenici /or jjrtos — 

A. ROSENBERG. MOTOR & MFC, C 0 -* Dept. PM, BALTiMORE. MD* 




fgliCiaA 



Hercales Delacliabic Cover" 

The; mD;!.t wonderful lu vent ton In the AiitO- 
mobUe Tire luiEustry. Agents wautetl 
everywhere. '1 Ills la a big seller. Terri- 
tory bi>iPK rapidly taken* Writs> today 
for booklet and priiix::*. Special Induce- 
ments to dealers and supply houses. 

lu HEPUB1IC umn tire & mi co. 

440 - 4 SI West Sid &tr«t, K. Y, City 




Motsinger Aoto>Sparker 

Stnrtn nnd run^v 

GAS INBIKIS WITHOUT BATTERIU 

Np other mBch Ino enn dc it m)«(‘PS 8 fi:j;tb' for 
IttOk prprit:inu| n^tcntH pwnuct by un. Np 
tu-Ji^T niPtipM Ell riur nirEyp. tip bpEt nr 
fiwEteli Np I'pflUirri^ whatuTijr. 

for tuiikf flinJ break -n-vr jiimp-cinyrif. 
^^ Ht(>r and FalPy ir'UEiirbintei.'cL 

MOTSlISfOEk DEVICB MFG. C , 
1 Jg Atain St..P 4 pdl«tpp. liMl.f U- &■ A. 




AUTOMOBILES $100 AND UP 

wp Win fUiiitt P 1 IT large iiliistruted RargaEn SUftri nf pew AOd aueiitlr uftr] AutotPobileD na 
r*Qfilpt pr 7mtr RAinc Anil Addruci. Thin ihcwB AccuirAtu pboitogrApaio vi^wi p| motw 

Uum 50 Aub>m«bUefl ufTered ai Jpw as Write filiilDUr t* 

H. GRAHAM AUTOMOBILE CO. 

Betablished 14 years. 601.403-60S Madison Street. CHICAGO, III. 



INDUCTION COILS 



<Tiviiijr ft axKl 3 PARKS 

farrk’d in filopk. "We fit'll Sk-mndary tviiid- 
primaries, vibrator?, condetiflers, eto., eepamk'lj, if you wisli to muko your mvn eoil» f^nd 
for price li?ta of Coils mnl M’in^lusa Appuratiis. N, E* Coil Winding Co,* Atlutic, Mass, 



Whitewashing’ Machines 

One Tuaf'blnr dui'S Uae xi>rk uf Sb meti. Every fartorr or 
Hlirija fill afTiTfl til have it* pwh mavlilcie tnr sprltin flfiiid- 
liii'. Any lUAn t'An iiiakf iiir.jjiry liy t.iklug fiinlnii'lH fur 
wii]ti''ivA'ililrL[j fac ( (irltirf. -etr.. If In" ba» one 

pf iiiir niai'hliT'ti. Rrlcfs; accil up. VVrEti' fur liPokErL 

We I late Supply Co., 24 W, WasHlniton St.« Oiicaro. 



INSTANTANEOUS WATER HEATERS 

the pss, hilt K-atcr Iru^tanHy pmin^ forth, 2 9 

gRltciiiB a mlimti'., .[rlvliiLr fliifh fmiifnrt am] aatiafainiloQ 
aa jtni tujviiT knew belure 

AUTOMATI C WAT ER HEATERS 

ripe rut Uj order, pipe. fiTtlrt^fi, faiicatis, ^'fts biirDera, 
waftlicrfl, t^nudrliiit, 

IRA J. O'MALLEY, 69 E.LaheSt.,CIucago. 
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FOFULAE MECHAKICfi ADVEETliilKG SECTIQX 




EVERY INVENTOR 

Who Wants to know 



What ato the most profitable 
inrentions, 

2. How to perfect iDTentions, 

3. The first step to take in 
getting a patent, 

4. fidw to protect himself froa 
parties who might steal his 
InTention before he can get a 
patent 

5. How to find out what patents 
haTe beep granted on inren- 
tions like his, or intended 
for the same purpose. 



6, How much it costs to get i 
patent, 

7, How long it takes to get i 
patent, 

S, What protection a patent is, 

9* How he can sell his patent 
after he obtains* it 

10, How to handle his patent to 
get the most mone; out of it, 

11, Where and at what expense he 
can have working drawings made 
of bis invention, 

12, Where and at what expense be 
can have models or experi- 
mental machines made, 



should send his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg, - * Chicago, IlL 



Patent What You Invent 



Your Ideaa may bring you a fartauoir 
proporly lotroduct^. 

Our tliree bwK!) mailed free. 

LtTTERS PATENT" «ivei full 
infoncalLon in palent matters, 

“THOLfGliTi THAT PAV"* glToa lL»t 

Of what to inTpnt. 

‘THOUGHTS TH AT Hm PAID" bItbs 
DEstory qf suoo'flsful Inremtlona. 

Write for tbem. 

SI JHlO.OOO ofTortd for one luren- 
tlon E Ko charge for repoi t es to patoot- 
abtJltyt seat] shetob or model. 

Patent eiitetned or fee returned, 

Fataut^ aiirertl^ for s&lo, free. 




WOODWARD CHANDLEE 

PATENT ATTORNEYS 
ass F Street. WASHINGTON, D. C- 



UNCI.Y SAM SHOULD BE ASKAHTT) nt llic ty 

ijf Amb-rli‘aji un (^Miijutcvil wllii utlur In 

llic yur KrtJit. TIh^ Miiut][,>nl says: ■'Jtte wliirc 

Axm-rlt'aiJ jsljltPH ti: ibf iiinuf^Ei^^o Iruliii- of Mif Chinese jKirt 
(if I]|iigj]]ialVri(X Eti (hmsif wlm k\tOVt lEiif prrunj 

\iluiv Uit^y liipid ill the early dnyn ut this itilMiiy and earlier 
In tEie CautH»n Iniile. iLe ^^ri^ent day from iSon 

I’renflftiKt tmrl KeuliEp are tlie Inr^iCHt sliPitn tliat lo 

Iliitiiflfuiiir, III t3ie«e levladisiUH uTPery Am^rleaii futem pride. 
ami f(?r juflsenj.'er trai^l they me in hiph fiiv^r; l>itl white 
In toiujiLj^H eapuetty the rnnk of the I'litied Sintes Is net 
[he hiiKe fll|]|H« of the ^JreHt Northern. Farlftc Mull, 
mn! Mtlier llnt^t hrEt^ebiK up [he totnl, file fdet remalmi thnt 
fl ffreflt iKuly of the iinpiir[:» and esfumis of tmr Pccirto and 
■\tlehtl 0 iMirlif are Lurried ki vhl|iis llyhip; n Uu^, 

The iiitipher of oeean islilpj; utrlvEnj; nniJ clearing* at 

]J<tii{rhoiijE la lltod wan T.SiM. uf wlilch wore llilttHli; 

and of the 4.2S7 ■’^foreJgii'* (]ion-BrErlrt]i> (he r.erniani^ 
liat-iKl the Ja|ijiiie?K.' TiiJ'l. the Ntirwi'jtlinM the 

Krench +:tTi. (he rhliiebe dOo. (hi- ]Ni.rnijciJe!ee UK BtKl the 
Hutch tSS, while there were lit! arrlraly and (lepartiireM 
credited to the I'ldteiJ KifiteH. While the liiiiiioiitie indi- 

vidual ttJimajie of the few Anierii'an Ahlfia that (“(une to 
thjM ptirt nintle r tola] of yet lEie CenoHn sMitst 

Bj^prejfated ever fonr tltoe^ luneli. tln^ Jupaneiie over 

tw'lre an much, aud the t'roneli efmiewtmt luorc than I ho 
Amorledn. 

The enjoy Kent' of American foridgn trade hy Tinp-Atnerl" 
cun ahjpH ntay tie ILlustruted The 11£l t^hlpa uf the 

Untied Utale? arrlilu^; In l!MK| hrimpht to » total 

of lujia frN>iii the I'ldEed SjttUea, yet the lUiLir ri‘- 

celpta alone for the year, nearly ail from Atuerira, were 
Tl>.d3S toiia, and of kepoaetie o-tl, hialuly an Ainerlcark 
pmaluct, a total o£ T13,8U3 t-oim. to make no meiillun of 
ftdton pleee «ooda and [retiernl morcluihilEae. So of ei- 
pnrlH, American islilpM took from Iloiifrlionu hut ,"(0,1 -111 tnna, 
not all of wh^c^h went lu tho ToCtr'd Statea. All the rest 
uf the hn^e ex]>orla went in forelito Of Ihe 3,7-l4.ti>iT 

tona nf ImjifirTN Into Honjitkon^ for J[hKl, American Khl|iS 
hroupht 4l,43f^ tons; of the i,l^4h,^4 hma of eKporta. ntily 
t}dHl4fJ tcaiF? w'eiit Ju Atuerlcwn tmctoma. Of the 2,B7S.HTj(JO 
fouff “-Jn iranalt," nnly tona nre rredtti-d (o Amer- 

ican ablp«. Thene HBiirei? hflve to do with oi'ean Lrallie. 

Aa for ^'rlrer tmine'^ froiu tlnuirbfin}; ae a center to 
Canton and the Delta, while nls niher natloha Ifpnre in 
the slatlelJcB. Jiui one Item ih cred3tt^:J lo tbc United States. 



Special Machinery and Models 

We tneke Model t, Perfect Invcntionn and Kxperi'mrntel 
Machinery. Our ahoii. W'ith its iplendjd equipment, i i 
■t your iervicc. When you arc ready to have that model 
or experifivental machine made, icod u« drawing or 
■ ketch and write uf tof e«timatc4. 

Empire Machine Works, ?;,VBu^£!'p;: 



ATENTS PROCURED 

OR NO FtC CHiinaiD 

AMP HLET FREE 
ROMPTNESS ASSURED 

WRITE ua IF YOU WRHT REauiTa 

COCHRAN & CO„ AVK,, 

Room 40 < Endoraod by 60 MombBea of Congfona 








FOFrLAE MECHANICS ADVEETISING SECTION 






JL PROMPTLY ftnd with •p«cia1 

JL f^S^rd to tb« Legal Protection of the 

HAt^D BOOK FOB INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST, 
CoDtiiJtitiofi Free, No charje For opioifiA *4 to the patenubilitr and Cotnoierciil Viloe of iaveatori* Idui, 
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS 



C. L. PARKER, Patent Lawyer 

P«tentfl» Caveats, Tr«d« Marhs, CopyrlshtSf Validity Reparts, Interference Contests 

Patent Suits Conducted in All States 



REFElLENrFA;— GlObo Machine and StampLof Co., Murray iilnglDeedDg To., Mor^taii Machine and Engineering Co.* 
Kerkshlre 8 pH 4 ;i;Llty Co.+ SttfWhrt SVInrlow Stimle Co,, Macon i^bearCo^ Acme l^atiupy <>0,. Ltpijencott Pencil Co,, SnllHburT 
Tiro Assoc tat lou ut Aniorlua, nakf 3 e Man ufactii ring Co., Hy-Froducts Co., Alabftma Hrewlng Co., National Offset Co-t Anti- 
septic Sujiply t.o., Kicbmonit Eleclrlc Co., Railway Surface Contact Supplies Co., National Electric TiVorks, 

Mr. Parker ou Novomlwr 1 , 1903 . alter bavlng been a inember of tae Retaining Corps of tbe U. S. Patent Oflice for 
over ffre years, resigned his position as Examiner to take up tho practice of latent Ijtw, 

Address 210 Dietz Building WASHINGTON, D. C, 




PROTECT YOUR IDEAS 

Send for Inventor's Frimbr. 

XO PATPJUT, NO FEE* 



P 

I Futeiit AdTertlsed FREE! 

I MILO B. STEVENS & CO., 

Fourteenth »t^ U, C, 

Branches at Chicago, Cleveland. JDelroit. 



Sit^fallA.d 

1S64. 



X 



YOUR IDEAS 

SlOft.UPO for one liircimon i 
anuiher Wi*ok **IIoh 10 

Uhtnin a i’eii ni” bsi |ii In^ 

setU. irte. Settd roOffh ^kett.-Ti lut Jrt c 
report as to patenlHlnlitv. Wea^ver 
I i se you r pat cn I hjr sa ] l hi ms r expense. 
Patent Ubtoined or Fee Returned^ 
CHANOLEE & CHANDLEE, Pgtent AtVy^ 

&30 F, Btrtct* ui^lilnglciii Dhi C, 



PATENTS 



THAT PROTECT 
AND PAY 

WATSON E. COLEMAN 

Registered Patent Attorney 
626 F Street, N- W, WASHINGTON, D. C. 

Advice Frooj nigbeBt References: l^est Service. 



SPELCIAL MACHINE.RY 

We dengu anit build •pmal mBoliuicfy to 
atdor to nay numntitr deiLrcd. Cut furinil. 

CR.ARY MACHINE WORKS 

^ 3 S-tl Indiana Street, CbtoaiD 



PATENTS 



Oareftil attAntlon given to the prosecution of baelncwa b^forit 
the patent nfUre. pnicured an dim nittiriiey fee* chI]*><] 

far until pnteiit I s ('i ^3 j'mru exiairloacij'.) Write 

for ^'InTeotor'a <iru Ido.^* Adan^ea 



FrukfiKlin H« Hough, 

Waahlndton Loan £f*Tru»t Bldg»» Wastilngtorii. D. C» 



n OD k I c I ex+ 

pljiininf 1 ) Dw 

mailtd FREE. 
Sixteen yp*r*' 
E, X p e I i Ed te. 
Pieent Si[« C 3 tc]uil»ely, If y«n bav* 1 

patent tor a.lc, c.U en, Pt write 
WILLIAM E. HOYT 
PATENT SALES SPECIALIST 
290 J Broadway, New VofK City 





Patent Processes 
Made Practical 

There is a. wide gap be- 
tween the paper patent 
and the finished product. 

We help you to bridge 
that gap by working out 
a practical factory pro- 
cess lor you in Our 
specially equipped lab- 
oratories. 

We also investigate and 
report on patent pro- 
cesses for investors. 

The MINER LABORATORIES 

355 Dearborn Street Chicago 

Cfatmicfll Analysift and Con&ultation for 

Mnnufacturerap 




„ PATENTS that PROTECT 

Ouz3 b*eid tor I BttfrtDf 1 toaJkd »■), rKcip>«f 6c(*. 

R.S. A A, a,UCEy,WaBMngton, 0 ,C. E^tab. 1 863 , 




tS^TVo jrive you peooip nf thit Tfnfynty vaZti£ of the 
patenta w e procxire+— L. & i- 



LET us BE YOUR FACTORY 



Wo m^ko acythlog to ordar — BtamplngSt 
Sheet x^ ork- anything r good machine- 

tshop aliuiild do — u do — hbeause vre're ^ood 
ones. W'e publish " fha silent Fartnor." Ask for 
a sample copy. Write 

THE GLOBE MACHINE G STAMPING CO, 

3610 HamiltdD Avenue, N, B, * Cleveland, Obw 
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POPULAR MECHAIfJCS ADVERTISING SECTION 



P 



ATFNTQ GUARANTEED. 

I Cp I » I Hond niHidel or ekerch t 



PATENTS SECURED OR FEE RETURNED. 

for ftrc report to Send lor puhltratloiis ev-Er |m- 

fluedfor freo dlEtrlbuUoa "HOW TO OB TAIN A BATlilNTf’ with lUj] MECHANKTAL »f O VK U ENTB lUustrstud Aotl 
Aescrlbod, and ^WHAT TO lNVli3tT/‘ contalnli^f valnaltJe LIST 01' UflVENTIOKS WAJ^TED. 



ONE MH.LI 0 N DOLLARS 

EVANS, WILKENS & CO., 



Offered for one InTonMon 



"WORLD'S PROGRESS. 



Sie.ow for other, 

Oopy free. 



FatentH AdrortLeied free in 



613 F Street. WASHINGTON, D. C, 



ATENTS 



P 

T slssblo Book on Patents FT lFR. Tells htnrio secitn 
tLem at low rest, Hdw tosuiJ a PateiELi snd WAat to 

J nrent IdT Profit, QIt'E'b Ifiechanicsl jforeiBflDti Ifr 
nTcntors. FniJ of Aloney .llaklna Patent Ibfodcnifr 
lion, NEW’ ROOK FREE to all whci write. 

O’MEARA A BROCK, Patent Aflys., 

■ la r* sTRgtr. washinctoh, o> gu 



Sterliflg Novelty Mfg. Co. 



EilibirihtJ 

1890 



SPRINGFIELD, OHIO 

Manuficturmrs of M<?tal NcTPltlea and Kpeclaltlwt to order. 
W e ^avc furllitlee fur lunkim; NcTeltimand Sperlalilrn 
In ] jrife riuantltk'eon eliurt ii'dlcc satJ at rr^a^onalbLe hgurve, 
W'e aolbcSt your urd^^r a ml i^nanuLtets RStlHifactLan. 



HOW TO MAKE A TELESCOPE 

How to make, at an expeneo of not over 
an afitrcinnmical tt!lesco|w which thxs as good 
work as instrmiients costing $ 200 ; will be de- 
scrilMHl and illiu?trated in Popular !N Tech aiiica for 
Octoberj UK) 7 . The artide is wTitten by a yoimj^ 
man tvJio matie Biich an instrument, and w ith 
it he dii^coveretl ii comet which had escai^ed the 
big oIjservatoripR. 

The work retain' res eome time and patience, 
but 18 much easier than would tie suppo^>eti. 

High fMihool da.’ises graduating nest year, and 
rlp.'sinng to have Romething which \vill last in- 
definitely and be afw'tiya uscfiit in years to come, 
may fiud the above euggestion of a<l vantage. 




Patt«niA, Models, Inventions Perfected idir Specialty, 
Can dtjvpilop yotir Invenrions and mEuiufactiire sanieat 
lowest cost. Rend ^koicli or rou^fi model for estUnsit^ 
FrompL attention Fdven all orders. 

ROBT, D. SIMPSON, 470 W. Lang St., Columbus, Ohio 

Pond! Pltttolj Rxdii4Tf!lTm 
weaptHi fur dcfciific^ fifd ot pocket 
knife:; a pTTitwTtiijri Rcain+'t Tiold- 
u,[». ua caliber. prepaid, 

Q, s. Webb«rp 
22D NDrlli Still SI. CHICieO 



THE GEORGIA ACCIDENT.— “The prernatufe exoloslou 
of a powder eiiarge In upe pf the tiirrf^ts during gun dtlH 
resulted in 10 fatalities. An etTort lo break tmwds was 
the tfluae. Three shola in une minute haa la^n ctiDaidervil 
jr^KKl work, but (he pun cre^e had OrtMl nine flhota in less 
Chan two mlnntcs and had a few seconda 1u apare. The 
attempt to score the tenth shot In lMt> wconda did ia>C 
allow time for the afr bEaaC to free the guti from iraRea or 
a blaklug akred fr<>in the previous charge. A llnrebnek 
wsi the result. While regreiiiiig ihc aeddent. It Is Im- 
puHnlble not to adiaine the patriotic umhiUon to citcL 

FUTILE aUEST. 

Hurry. 

VVori-j-. 

Thus we go. 

Tolling, 

Mulling, 

Blow for blow. 

Raging. 

Aging. 

Biieeding fast, 

^^ln^i^g, 

W'iTmiiifi, 

At Oie Ja»t, 

Rapid. 

Vaidd, 

I'liCt!' We PFH't. 

Taluierl, 

TaJ rated. 

UaLtdM we get. 

1^1 gh lug. 

Dying, 

Jtfiytie fame, 

Diipf to 
Dust — BO 

Krrls the game. 

Birmingham Age-Hernlrl, 

■ # 9 — 

A fiy ntid a fie» In n fine 

Were im primmed, so what could they do? 

Said the fly: *'ljet u« flee." 

Kutd the ften: ^^Let us fly.’' 

Sti they [It’w through n flaw Jn the flue. 

— Life fMellwiirtie, Atn^trriUn.T- 

The Clau^iiflod Rate In Popular McebanleH In very low- 
hut tbieo cents tM>r word. 



Perfect Patents 

If yoiiT liiTeotlon Ia notthumnghly ooTered by your elalrnayour 
patent -may tw TAloelnaH. Flftt’en j i'ara'' extrsn'inllnary siir pcaa 
in handling many lar^'And Intricate tiamu^eiiablee me to secure 
fidU'ittM that arc F KRF KOT, M y iiK^lianleal kuf nvl^odge 1 usurus 
a thorough understanding of mrehanlral end eleetrleil dtreierg 
of all hinda. Never had a failure. Wri to kwiiy for free hookleb, 

F, H, KING, 16S4 Bnlldlnt Cbicafo, 111, 



Sell 

Your 



We want 

high clans solicitflrsj 
salopnicu and ambitious 
boys to represent the Tech- 



nical AVorld Magazine whole 
or part ti mo. Good pay , agree- 
|able work. Prize conttstd, pull- 
ing p reni iuni 8 , new an <l original j 
achemes to get the bun i ness. 

Wrlla for psrtlcuUirt today 

technical world 
MAGAZINE 

Chicago, III, 



To the 

Highest 

Hidder 



FREE 

TWO BOOKS: 

“Inventor’s Guide” 



"Fnrtunes In Patents” 

«Wlal aod [leiv ta 



PATENTS' 

GUARAPITEED 

Guide ncwkFRFK^Send sletebeS 
usd doecTlptloo tDTwtlnb for FKF':E SEAKOM of PUrtent Oilice 
Becordp and Report aa to patontablJlty, Hu; hart nterenceB. 

E. E. VROOMAN, 



REPBRENCBS; 

Amerir^AD National Bank* 
WaBhiELgtuni D. 

Popular McHibaDlcii, 
CbiC4i;o, JU. 

Little Oiaot Haf^ Preea Oo.* 
Daliu^ TeiE4« 

Qrtjr LlthoKrapb C5o,^, 

New Yarb CltT*lT*¥* 



MODELS and GEARS 

INVENTIONS PERFECTED 

catalogs Faec 

UNION MODEL WORMS. 1SI South Clark $L. Chicago. IIL 



A 



SNAP FOR INVENTORS 

an Todt AoDor teck if l* taet *Uow*A For full par 

tfralkrN &ddr«N SnAS C. iWEET, WaitDt lltpf anf, 7ai L L. A 
Bld^ r Hflina*. lo^a. 



HBVPi|9A and TRADE MARK9 

^ VA I r H IN d life Ji d ed and nmseoAted by 
J0 1 ■ Anil ■ ir Aleianrier A Di»w^l, Patent Law- 

Ters. ■ Efttabllabutl iiBM "P," foi 7 th at., w. W,, 
V'Aijni^uTOS, R. CL RooJt nf IntvnDalluii »rjit PK££L 







TO lUm BOOK-KEEPING 

TVHEN I WILL MAKE A EIRBT-CLASS 

BOOMEEPER YOUifoWNtikE 

In rnr |:ii Q% htfiT^D MU?il:T. fUr niuirfht 

PEsUnr* »bd «jtperi«ict linni*T«r»]. I PQ>tTfOPfE*. top, 
EvictfwpnrHi. FfciJi. riufcd pupil Nl*v l!l«tflAiJ Wcevlt. 
PvriifA^ J CAT FLAri YOU, tiavHj tL,^3l TE^TUf4IilAL;i< 
±!AY£ THia afill Waiif. 

J* H, & 0 BD WIRr Eiatrt Anviitiit, Yfh ' ew t 5 b£^^ 



FISH AX:hIOST CAUSE AH ELECTEOCUTIOH,— Frrd 
of Sdn RafneJ. CaL. bad. a purre^w pA4:a[H‘ in>ni 
death .lijne I4i dne to hla strlofrlnj; a numher of flah ntK>n 
H iiiere of fop|M*r iplephorie wire. While pwsitinjf the 
arrlTBl of hie trnhi he exhibited hie cateli to frlentln and 
In ilohifT i)o tbe wire iill|)iFi.^d dijwn betwen the stntkm plat' 
form plnnka und jrroutidod. ^Ir. lILsfsrlna was in- 

atuiitly ItiroHii a dirt in lit e of nearly iTt ft. directly In 
fl'uut uf n train. Friend? ifuf^gepiled In reacniiipr IlJh Utl- 
eoui?eJoii 5 holly jnfit in time lo preyenl It hefni; to 

fiieoe# beneatb the loeoiuotlve. li la »upt>oaeil that a elr- 
r-Ltil wuN foruu>^[| by IhhI.v. the eurrent pa^alus 

froitt j| ueuttiy wire tbr^'nlith the phitfortn »plhes and hi? 
Nhoo nnLTs Into bin body and from tbenoc tbrout^h tbt b«h 
etrluftAT to the itmund. 

POOH SHOWING FOR* THE* AMERICAN FLAG.— The 

inimbi't of HhlpH Ciller i[i)( the burlier of FEenfueifm, Cuh». 
durShi^ ItXKI wn? tif a tnlal of tonif. Of thin 

rninilii'j' ti.in rnrrled tlip pltij^lEiali 74 T^orweRiun, -<13 

^EJHiU?br 3^-1 Cnbari, 34 deriuan aed 14 AmerJcnn. 




LJ LIMNED BY ANY MAN OR HOY AT HOME. 

Small ctjet. Send ttnlay utantp for partlcnlar^ and pr*4f . 
O* At Smlttli Room 422, 2040 ICnoxvUlc Avc,^ Peoria^ |H. 



I F you Are Interoated in hind 

of a, Firearirii. write for our beauti- 
ful ** Gun Guide and vtD P ‘P 
Calaloe** for 1907, It^a J* tvJU£-f 

GlYfv more pulnte n<n i^ntuN thaa any rataloi? pnb- 
bulled. Glvuij ]irU:«e And muet complete 1111% 

THE HOPKINS t- ALLEN ARMS CO. 

32 Ch«»tnut St., Norw^ichi Cooii., U. S. 



DIAMONDS ON CREDIT 

20 if Dowit; 10^ A Month 

iCvetT customer ia protected hj oar written juarajitw to 
refund hlamopey If tils dcal6T ciiadiii>1tcAteoiir dlAmond 
at OUT price. Write for IHustrated Catalogue No. P. M. 

J. N.LYON S CO^ 71-73 Nassau SL, New Yark City 



iPPWTt WlMTPn PORTRAITS FRAMKH lAo, 

AtiCJl I u TT All L LU siipet plctrirea li\ etereustopeij 26f, tIcwb Ic. 
SO days rredVL Sttnu^lciM Mudi Cataloi? Free. t'unHDllilu.ted 
Portrait LJo.i 3GU— 1?:^ W’. Adninp Str«tfL^ L:lil«-aj;fu. 



■r 7T2TLTT^ tec? ■ irow AND WHAT TO TNVENT" 
IW 1 aiirt ‘^HOW 'm OilTAlN PATJ-3fTS^‘ 

’ explained FUFH CHEJ^TEH W. 

BROWN. Patent Attorney u9tJ F Street Waahlnglon, D. C, 




BARODA DIAMONDS 

Fio$h J Iko tbe g;&DuiQB--it I f 30 the cost 

.SOLID GOLD MOUNTINCjS 

tw'd *nii ,i|ftvirt «*4nb=n^l:ii?ri. 

Ihtidii Q»(> Uifln p^r- FH£E. P^ittuL 

Uib]i iJjKifia intlu-lod f^r & tiuiiyi, 

Tkelmdt CL.Ikuh f^rtk Slite ±it..CEiitll« 




Plcaae J/rnffoti Popular ilvi.hank’n 







iL l.f i iV Jb I Jj/IL. i i u.\ 



$513.00 



Clear Profit In 51 days 
from aa investment of 



$130.00 






Uor« IbAn 

AUEBICAN BOX 



1]iJh ii hy iKH 
yUllt-pHlfy U iH 
prijlIttjLr iMtlvlblf; 
will iin^kv 



nIreR<1y haI^. Wp wll on i>aymenCsK and our 



Ifl llii^ from ■(h^‘ n]>r'r'flttii'n of on« 

AjiuTjt^mh lEux r>H]1i .\]k-y In ^uLliviin, 
j;c» lulu rlih itunineNN 
[Lf!" litfiHt priiet I^aI uctd 
U^AOll-* iU (.'XiHlI'lUT. it 

moiLpy 111 utijr ton’ll. 
Tl^€s^? fiUfj-t* imy fnmi tri f6j,-*'0 

«>A(^Ek JUT iviH^k. 'i'hls i» iio jj'AiiLlilin^ +Jv- 
v[h.'(*, ipiJt a Hi>k'-ndJii] innvlIoK ;;iiine fnf 

AIAI plL^'hlcill C-liCfk'lfcl'. 

AlJy patnjiiiai'd l>y tiio bent ]wo|'ie of 
IwHJi st*3t1■s^ tjuicklj' lorilAlk^d^ eonrr'ii- 
iflllly [lortHlTjt*, No pin iMiy nt'A'dcd. llO- 
et'lpTfl jin- □eurlj’ nil priPtii. 
catal^ij? i3 free. Write 



BAIL COMFABiY, Pateulee^. 1373 Van Buren Siratl, rNDUNAFOIlS, INDIANA 




Geisha Diamonds 

tut tATK»T sei£!mrH; DiscnreRT 

Bright, SMi-klinR, beADtlfol. For brilliaii'Df 
thA}T FoqiDBJ th<e BOauioe. otandlng oJi and 

g qiKC.!e nip«Tl:H. One tWOlitlf’tll tlio eiE^n:4e. 

rint frfiie with prlTilBfiv of exa 01 i nation. 
For p«rtloulim. pricwit Addrvtoi 

THE H, OREfia HFli. A IHPT. CO. 

llepl U, <01 R. Rirvp < ihlu|«, JJL 




The U. S. lighting System j^j 

Will be sent on ihtrty dnya 
f^o trial fe nry mnnituiiit 
uith coiiiEDiirnlal ratleg.^ 

Wo wAht In i^flrycouQt/ 

In the Unitwl btet4.-n. 

Dept. A. 

MTIIHIU STAMPIKG i ELECTRIC W«EK$ 

StaUoD I' C tikn^ 




« SEE-SAW 

m rtOtJSt USE THE YEAR BOUND 

THE NEWEST MtOMCi5t ATTtUCTIVE 
and HtALTHFUL EJ(,EftC]£En 
FOn CKILDHEN 

STANDS UNIQUE 
WRITE TO-DAY FOR CiPCULAB 
EDWIN D. SMITH, 

RUIIPT ^4^ fOURTH AVE. HTTS&DMiRl 

AGENTS 

I II BUT ti easily MADE wltlKfoor 

tk nun I n » mn taxyapxniiJiT 

A N DLRh PUt'lili T E IT J VR8. ud on qeiv *hl?i 

}het.d Bod ]0d£e mnblFiii on tlia a(her, Skeitn tnd 
ilTcheq Xfieii fa# the Indies. Wk-lte TfIniY for OccnlB'' tcniii. 
OtULOEK nLLE i:LTL£lll CO., 4 ^ W^rrivU EIrMt.irHEPAdO. 




"Big Pay— Running 
AUTOMOBILES 

Oiir TTome^^Ptiiily Coiirf=e <N^tiipg yon to 
Beetim iiml liuJd 125 tt> $tOO a. viwk 
rKwitioiifl ill tbo Automoliile bin^iiiCHH— 
ChRuftV-nr, Salopman, JlaijiVjjti'rj 

Designer or Ct>ni«tru(.'tf>r. Tlie work is 
eafiy und nlea.'^ant. iKir gradiiart^ are 
recognbieTl «!»ex|jertftaiiil poitinjiH aot^k 
them, WTita for Free ProsiK'sctoii. 

NEW YORK SCHOOL OF 1 154 W. 56th SL 
AUTOMOBILE ENGIMEERS / New York City 



EXTIN GUIBTIllfO A BURNING GAS W!:lL.— Est1ii- 

£ Lk liilt 3 it|f ti bkirnftk^ giiH Well w’hieii wuh^ ili-iJ ii-rinif uV{.^r n 
niilULin. ii-EibJv fi'tL ut kOS jkT lintur n.1 II, plX-iWiitv nI alkunt 
Olio lb. jier Ki|LLUL-e Iiii'Il WJiri aot.uliiplUhcjd JmKL wlnlc^r at 
VamJerpool \\'eJl ,Nn. L tif ihc ^tnv Vurk Oil Oan (Jcni- 

puiiy, ui-ur iijJt“|H-iiiJeuic. K?ut, ''I'lLk* w^-tl hud lH?eji drlllcil 

tu u klejilh uf nbLult 1 ..’hUI [[, tiKTe wuh lb Lh€- bulu 

nl>ciii.t ^-lOo ffn ‘:il' S'x 111 . -I 'll n 1 1 1 w-lien e1k:' kcih: tvdB uLrurl:. 

The V.AH was. Ilk ii tm-jiuiii'e. iJUt.'Ji|iii I'U'ii. puO certain 
iLiilitga not lM?lnu mh haml It wits ika-lih-ri tuLu the 
wi'it with tbJn. ikipi' itiiiJ: Kct n packer. \S'tn n ijo rt, of 
03n. pltie wtTC !n the well finil iiii t lnsure KiN^nied cerrnln. 
li H4>^vere elcctrlcnl storiu oct-uiTCil anti u llut^Li ul ll^lHuliij; 
l^rniteil tlik* 1 ‘iseiiikint: fjHH. I'-iirtjr leei Ilf ti-ln," pipe h«4 

Leon left esleiullnu; ;ilnjve the jjmiiuil hiiJ from the .op 
of thirt iLi^rtt rot^e ^'^'ItLi a ffreut rcMr ii Jet of Ijumln^ 

].10 ft+ hJ}?Ti, whii-li iU-K|rM,i ivl tlii? ilorrit-k o^c-r the Imle. 

'I'he pnth1>-Rii liielikiied Tint mily exlltikLUiahthtf the liniuo, 

TkU{ ftino prtiRrrvlijj: _tUe well s.> i;hn[ the ^'u!i could be 
hinilly' mllEFolleiJ. NJuc IjuiEerri, fill ''It us are usc-il in eoil- 
ueetJun ^h^lllk nil well ilHlijug oiiNIEh. were eolleeled and 
eighteen - In. Jets of Hve sienm at n ureKMure i>f uLmnt 

lytt U>. |icr sitnfire ineli i^-ere KltiiikltiiDciMihly Turned aii 
the Hiiicke In iiu aiti'iniit t>* FaEiuduer It. No liuproHsLin 

was nifide and the acheme wns ahnnilnned. I'lie I wo Julntu 

vt pljKi pmjeeiliic fli*o\e the groitud wb-rc reiuoveii by 
IbrcirlEij^ a line rciund thir' Icui, lierrdJne eIie* pL|,ko em one 

i^Jile nikiait -lb' nckil then iiiisiU'e wing It idi'iFie to the grx'Uinl 
with ihe fliitne tine. The l.lmi M. of idije hanghig In the 
well w-fls supported Ly ■■i-k-TiiTiirs" u]' rhijupa faHleuetl 
nrcitlhd itti liip und rt'r'tJng un I he h*p "f the Sjn^-tu. ]EiE>e. 

]1 wiEV deleriuimul Eo eever the well 'kvlt'b a i-ouli-itl 

Ir-jocl, thrinigh I lie topi of whleh live ilnnies cmild |miss! 

uueJI iLo |wjELii]it should tie ijmih" lIuttL when Itti^ [up (Mllkl 
bC' eloSed jiijlI Eke Jl;LUit‘ E^xtiiicLElslLeil. This phiu wua 

11 unity nirrlEfl out Fuir-^'eMsfully. IiieE not uulll uuuieroiis 
unsiiE-r-eiRNful nuetikfds hml tkev-n nk!i.i|it- and I'nusidemkle 

ppt'-elMl aprmrnmrf (1estr>ycd. eri>t.]rn>i'i bimd ihiuHy 

LHCil w-iL« riinieHl Ilk b.irnn ;i fi. iu iliuiiLuCE^r ui itie 
itnd nlkiiut d ft. tkigin I Cl the 1 hi[] wjih Eixed ji giito 

TatVe hlHill tlifV stE^lii ef kihJeli faslknied a teel woiuid 

with rtexllile w1ri‘ sn tliiit I wn lueTi tiitmliig out with the 
end hf the wire nmld i]uickly close the valve. t-rane 

bnlli of t'lTn. v^^teel pipe with vi njcu't sinitui .V> ft. high 

uud JL hooiu tilHtiii the MiiuE^ leu^Llli was tdrieeij no Ebat 
when The- ImnUi] was .‘ii^-mitj iivcr tlie well the hrN.il wim]tj 
ecuTip directly above the i‘peiitug. Means were prifvlileil 

for cfititrt'lllint Ihe n'lillau mF me IjithI in all dlreehrnift, 
The elcltiipH holding ibe Ti Jli. ld[ie w'l-re lUt>l 1 lirLeil iifT aliil 
the pipe NllptMu) down. eiilEsihg EJu-' tlauie tu Issue iielldty 
friim the kVi-ln. f-iisliLg. "Jills inmle It jmssltih- t" iip- 
pj*H.uicb the well wjtli sr-reep.-j aui] kl(g n NHUtv-T .shaficil 

cavity around: It. whlclc wna niude ntudd.v an thflt iki- 
InkTtolU Ilf the IiimhI iijlglit la- NUliluotgrd. The Iciltet Was 
I ben lowprEuI to ]ihai-e ami lln^ lliihie nIlmI tlinmgh I Lie gale 
VEllve. Thi‘ bottfkin of the b'XHl was luiide tight with niir-^ 

censlvG layers uf earth nnd cnrii^Ma hepi t bun mg lily we I 

and wire L-itbleP were fhPi>t^n over the kund and faStetifil to 
fiend luen hurled ili-i-p ki tlif^ ground. \^"hi-n iiU Was ready 
the men who were lo nIUJE tlie valve Wn-rn- given the Signal 
to run. The aUemEit wns -nuTeNsfnl. after (lve we*-k» uf 
elTerL, amt the llame went out. Lonm than leu soiMjndH 
lalk-r the j?aa broke thriMEgh umlet I he IifkhI, TiEIT the lire 
being extingllishml, riosiag lbe WU'II w-aa Itieil an ensy 
nv M 1 1 er, — Eh g hieerl nj; I tecford. 



DD 

Totr 



SHAVE YOURSELF? 



f 

i 

■■ Ru pplJifG for home fhB.vl]ig. cller thlsTScbrUi^h for 

Cempl«t« tfatslei on hoin* •haVlnE FREE, 

HOKE E AMBER SUP'PLT CO., E. M adlHn EL ChlAa«o 



Tlien gat H bm»lt, lbe bivIrN of whlcb wi:]i eemn^ocuno oat, 
Our now EYCRLASTINO SHAYIHO SRU^H b» the hairs 
geiuBntod and net tn an aliiiulaam lemtlii by ullTpUcnt 
proooBa; fFDAvaateed perfeetrorthrOAfeair. 

A apir brnnk frer */ a Arr^i* twaas* <wf. 



SfECFAL: To InLrOdUee our r«th]rktr orraKOrRAhd 2Se 








BAR IRON, 
STEEL QUICK 



For Repairtnen, Dlac*l!iJ5Tnttbg.. Tinners, Machine 
lsT», itnd all Worker:^ * cut rods of tioft 

oel or iron, A Jjitlp wohi^er for streijgftii 
cHpacUy, Apeed and durabtldv. 

“THE KID CUTTER” 

is only 17 Inches long and weighs only 7S 
poiuiiis. Uufa bar-lroQ or soft eteol Ha in, 
X % in. round anti under. For des- 
cripttTc olroulur and price^ 
address 

C. N. & H. S. KI^’GSlAND 

Box 1 Kecsville, V, 



SAILORMAK'S ROLL 



Atlinlrnl Evuris rTTniptitlna that tiis tm*ij abuscfl at 

I'urtlatiLU ttie UialtrCfttETtp t!«?n 3 aiifi Stitlln; rlnkn 

nnd jilait'a uf amusvincnt barrini; tlsem, — 

dlapatn-b. 

I wf^ni Jiitfi a skatln^ rink lo tnke a little roll, 

A LuiiEi Ur kwiiEriJ EUe (III and dciwci and tnh^ 

iiiy 

- Tht‘ akfiici'M ]ii iit're ain't josi ro«r klmi," h? hullHta wlili 
a 

' AijhJ rlienp -‘ikatew from navy rHii't jeto Hkalln’ riiund 
Ju here.” 

Oh, It's Jflr-ky This, and Jftrky that, and .TfioTcy-aiKtll'tlje- 
ftm. 

Hut when a war Is eoiiilr'' I'm "the iiiflft Leliliid tlie jfun”; 
The man behind the ifuui, my brfjm, tlie man l^ehlnd the 

Then lUi?r "Thcuik yon, ^Ir, Jack)’, aur dear man behind 
the gnat" 

I met fL blp tKilb'emnn, nrd be looked me np nnd down: 
He Hnys, '‘We want no Jinvy biinii!! hi Tins here tnoral 
town”: 

Ue clithhetl me and he [irulil^eiJ me. ami he says* “Now 
t wen E y -t h roe " 

Ami ita only old tmcKl Fi^ditin' Rob wtn^ ntanrts by such 
HH mo. 

Tor lt‘s Jflfky thla and Jaeky that flrul Jaeky eodl your 
insds 

A-waltin" ml olTlIlane cet tlu> hcHt n' shown anrl mealru 
Rot lE'a man liidiind the pun. luy Iniy#. when war's lonJ 
tiH'sIn pe:i 1 ?i. 

And It’s inaiL hehhid Oie *;iiit, my Ivijs, w’hen ?fltnin? 

needs iiia keels I — Ueover llepublli.AU, 

While matiuF ft paad Ela^^h to WAcib the bedside of his 
rtTlnj? wife reoeully a Virginia entioeer ran cror and 
killed two men within fltteen Julies of each other. 



The MAJOR Reversible, 
VaEvelesSj Marine Engine 

for saa.ts* 

engine only, T^nw' fecituto^, 
better 6ti};laA, stronger, moTA 

V P horsepower. MAJOR 

r enflno cao bo ushI 

‘ for stationary work. 

built aod sold 
&.000 Augt p as 1 ft tit 
year. We are hLilldiPK lO.con odeIdos this ynar, from 
H; ir. F. lo 30 H. F. Write at once for our 
kpecLnl mducomeiit: to one aEont tn each Joeallty. 

f ttr ne?P am Catahiguc - — 

Dufrolt Gas En^ln« £t Machinery Co. 
28 E. CopifFess Street, Detroit* Hlch. 





On with the dance— but ojf with the 
wilted L'ollir. j;b neat alw ays lu ?<p1te 
of condUlons or weather. Neither 
ijersptraTloii nor nujlsture of any kind 
Ml pets Lftbolin W'etcrpro^cd Linen 
Colters and Cuffs, iibiy keep their 
shape— don’t wilt, crack or fray, and, 
wipEsd w ith a. damp cloth are as clwaa and 
wisKe as when new. Economical and 
fashlonablt'— in all the newest styles, 
CwUtirs Z5c Cuffs 50c 

Il^a >t yijiJr tle^Li'r'.., FThl I.H Ifl-, lEud lUJift Tnurji- 

waijtcd, nitli r>*lJlK1iiEiifl. Jin--| W* will nirii] u> 
your AUibv*!' p’.vtjiaJil, CpiniiJeiCaitlus^rqtirtl i:AtkJu^to 
(if (ulilinr pRaiJ u-ci r[:<|L|«i,t, 

T Hivtrlj PI., Sewli'frii 




ON CREDIT 

Buy Meo*^s SuUSi Over* 
coats* Tupcoats and Ratn* 
coats direct from our fac* 
by mail 

For SIS & $18 

Wfi require no Secur- 
ity or reEercfice and we 
trust any honest person 
anywhere in the United 
Estates. 

We send jrarxhents on 
approval yotidon^tpay 
fi. poany ’till you eet the 
clothes aad Hud them 
satisfactory — then, pay 
Jl.llO aw'eek. 

We are the piOdwirfl. 
and twice over the Jar- 
Credit Clothiers in 
We oper- 
fn the prin- 
f the United 
o% er 540 .UW cus- 
tomers on our books. 

Send today for our flue 
line of Pall and Winter 
Self m tasurem ent 

anil full particulars of 
cortvonicot payment plan. — 
all free to you, 

CommercEal rating; £1,000,000. 

IVicntct & Rosen bloom Co» 



tory 



220 SL Paul Street Rochester, N. Y. 
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GLASSES ARE NEEDLESS 

in indBt ckics. For weak tyei they are crutchea — not a cnrcf 
For diaHBcd erct the}' are tiaeleis. Only a 
cnte<i mas>t<iGe c«n iti^eoithea weak eyet tod cure offtleal 
diaeaaea. The 

NATURAL SIGHT RESTORER 

appIlEB a io^tt.hioffy if^ener/hcn^ng treatmefit that is healing 
but tenlly exerctaea Uie prDjier cnaadu and 

Aakea weak eyea atronf bjy prnpcr piaBBatc, 
hcattk hr aiding nature- 1 r>r i>fd treated at home and 

normal eye-eight feebi'ed for the cost of a pairnt gla.aaea. 
Don't wear "tpecka," but write today for our free lllua- 
trated book. B uou^ U'C m. 

The Natural Sight Restorer Co. 

104 Broadway :: Detroitt Michigan 




Deafness Cured 

Discovery 

*‘I have de- 
monstrated that 
deafness can be 
cured.** — Dr. 
Guy Clifford 
Powell. 



The secret of how lo use the myeterloug and invis- 
Ihle nature farces for the cure of Deafness and Head 
Noises ha^ at last been diaco^'ered by tbe famoua 
Physician “Scientist, Dr. Guy Cliltord PowelL Deaf- 
nesa a-nd Head Noises dlti^ppear as Jf by iqb]^1o 
under the use of this new and wonderful dis- 
covery. He will semi all who suiter from Deafness 
and Head Noises full Informallon how they can 
be cured, absolutely free+ no matter how long they 
have been deaf, or what caused their dea/nesa. 
This marvelous Treatment is so simplej. natural 
and certain that you w'liJ wonder why It wras not 
discovered before. lnvestl??ators are astonished 
and Cured patients themselves marvel at the CfuEck 
results. Any deaf pta'son can have full informa- 
tion how to be cured ■rtuickly and cured to fitE^y 
cured at homo without investSm^ a cent. Write 
today to Dr. Huy Clifford Pow'elL 1162^4 Bank 
Pld^., Peoria, IIL, and get full information of this 
new and wonderful discovery, absolutely free. 



By New 




WANTS A METAL LANTERN BELLOWS.— Berger. 
13:12 11th at.. N. W., Vii"«i»hlinigt[Nn, |J. C., re^uejttB noiue 
reader le luforai lilm hew to make a hvibNwri 

euElryly df iiietuL J underatand Kueh h hplluvrii ha? been 
□taide. nnil that ibe co»t la high, but atu anxinua to make 
One nevertheless.^' 



JAPAN'S ACTIVITY. — The Japnne?e abpefi:p to he ready 
lo cut out work for die foreign ortl^*e or ureey other jfOT- 
erumeuT. Tltey bn re, w^e will not say an exaggeruterl, hut 
an pxaUed, idea af Japanese dignity, ]( ja po?<thly too 
much tn aay that they have ehlpn tin tbeir shoulder^, but 
their eoat’tuils are dOH-Q to the ground. They have estab' 
llrihed a Lenaorstilp uTer the Hrlfisli Hitnge, and made legu- 
lallcuB for the rondnet of the publle HclKada Catlturriia. 
Mr. ^Hcrelary Rocit is now engaged In inTe»tlguth]g n riot 
In l^an FraiielHco In v^'hleb a Japanese rei^taurant was 
raided. 

rivifi llomamig »nm Is the spirit that now act tin tea the 
little hrown DieiTi Of the fnt- East, 'ihej- h»ve an army of 
Sw»,000 men, and u nary equal to any other In the world 
tsave one, und that the navy of an ally boi^rid to them In 
afilema eovenant. and they have JubI emerged vlct<ir from 
a great w'ar whh oue of Ibe niont iHiwerful nation? of the 
world. They are a warlike ratfe, and bare more nearly 
mndr' War a aeiencc than any other jreople, ancient or 
nioilern. 

Whether it he a tnistuken idea or not, the luourotisjon 
malntnins in tiotb hemispheres tliat tbc wealth ami! power 
4^f the future are to he gaiiLed In tbtiHe landu wnahed hj 
the I'acltlt. It waa for that we ItuIII o«r transcoutlnetltdl 
mllrfadp. for lhat we are digging an Interoceanlc canal, 
for that England Is nt ITong Kcmig, Cor that Frauee la at 
Tonkin, for that Germany has her establish incut ot^er there. 
Uiiaaia built llio longest rHllmud Ju the World to get into 
MaTiehuriu^ w^hich hIic Konglit to prmex In order to contend! 
for the mnstery of lUc PaciBc, 

Japan expects to master that nceati, ^he ha? the vantage 
of potihion^ and who haM every crniddenee in. her preiWCBS 
and In her dcisliny. Whether she has desIgnH on Ibe Phlllp- 
|ilue Islnnds nobody knows except her rulerH, hut If she has 
such de»4lg[i!t a war botW'een Japan nnd the I'nited ^tatea 
In Inevitahlg l.#fore the Isthmlaii Cftual la Pnlahed. unlcafl 
England Fhould forbid Jajian to fight. 

There la a eompiaeent set in our country, and they ace 
111 the big rrtnjiority, who leH.rk on the attitUile of Japan as 
I'oiupey hioked tm the ciireer wf Gaestar. And let tip hope 
They are rigfal ; but buttleshlpit cnnntit he had for the stamp 
of a foLd in tHir dny, Any more ttiAu arinleB could he raised 
that way ill I'ulupey'H Uino.^WaBhlngtEiH Fost. 





I STOP FALLING 



U A I n CONSULT ME BEFORE 
n i\ I ri IT IS TOO LATE 



There Is but one way to tell the renson of butdness onA falling 
hfliT and that is by a microscopic examination of the bait. The par- 
ttcu iar disease with which your Roalp i IS afflie ted must be known be- 
fore it can beintcliigcntly tfcatedr The use of dandruff cures and 
hair tonics, without knowing the si^eci Ho cause of your disease, is like 
taKiDK medicine without knowlu? what you are trying to cure. Send 
a lew fallen hair9 f mm your couibin^s to Prof, J. Austin, the 

celebrated Bacteriologist, w'ho will send you, abaolutaiy free, a 
diagnosis of your ease, a booklet on care of the taalr and scalp, and a 
sample box of tbe remedy which he will prepare specially for you. 

Enclosed postage and write to-day. 

PROF« J, H. AUSTIN, 1107 McVIcker'i Theatrs Qldg., CHiCAao, ILL* 
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MASSAGE YOUR EYES 

WITH THB 

IDEAL EYE MASSEUR 

Th« Aafcsl, aureat and mamt acl«aUtlc treatmefii Eor (ha eyas 

It you wear If your eyes smAit or bum or pet rod and inflamed, if you hav* 

brtadache» or your eyes are or etralooct, wrtfjo for our ULu»tratod Tieatljo on tba 

Ivyo. it coDtaJus a wealth of raluable Laformation about the eyo. 

Indistinct vision; muscular troubles and chronic mseHsu^t of the oyo suodesafuny 
troatod. A few minutes use of the Restotei- each day will effect a steady Imumva- 
niont la the sight. English, German, or Spanish pampolot mailed FftEE. 

THE IDEAL SIGHT RESTORER 



traitits ttie eye lu nature's own way aad permanently roatorea the sleht to Its normal condition. Head the testlmoDlalSi 
you probably know aoine of those whom we have wonderfully helped. Write to-day. 



THE IDEAL COMPANY, 239 M, BROADWAY, NEW YORK. 



Be Your Own Boss! 

atANY MAKE 000,00 A YEAK. Yen tAvP tlio SMioe 
chaDce. Start a mail order bualniesB at htmia. Wo toll you Imw. 
Mouey conil iip 1 n ilalljr. Tery pood pnvfltpf. H^rcrithi iig luruksheO. 
’Wriumt once for our “Starter’' and FEKt: jjartln ulara. 

■ P. M. KRUEQER 155 Wuhlngton Street, ChLca^* III, 



m VACUUM CAP CURES BALPES5 
60 DAYS* TRIAL 

ThoiLundi ev rtd. Our KODEftK V A.CULK CtT wmiir 
tj«iF A I'tW HU4UTES EACH DAY 4r*w|i tbt blood 1o 
Uio *ea)|> JLnl torcv tlia htJr Late bultbr 

f rowUii. Eqm baldntvf ind *Wpi Uto hnirlTEm 
nr out CuHW Dtt.E)i 1 rqfI nnd hoalthtol. 

Wt aud it to on. trliil ooLr wtn.t erj If toii 
tt 4 plHa*d. u e-jt tkLi fnlf T WrLLator 1 t'tai bootln, 

THE WODERS TACL’Ufl OtrCO. 

lift* BtacrLkT bljxk riyvEB, com. 



ofHechano* 

Al/Uvi\ll\ Therapy 
$3000 to $5000 A YEAR 

we TEACH YOU BY MAIL 

In rlx Diontboyoo oin bestn pmcthdag Haebano- 
Therapy-^aa eferat iTi^ Bhd hJi^fa ly paid pifTtfOiRsioD 
Tor men and women, Mon comprebenrlTd ttum 
ISittdorsed bj tbyelcluiR, A r«t- 

ClnAtlna Sluliy, eaiqr ta leium Aad eg El B. I to aillwe 
coUrHd— WB gnarantee ^wear — aa ordinary 
adiicatioD and our courqeof Ifififtnictlon Acs. yen 
for a prortsalona] Ufq, AnfbdarfEAd dJpkiQuta 
to Rrsduatea. Warh; abBorblnelj IntanatlniT, 
Vant opportunities for social and dnaiudBl 
bettRment. BihecEal terms now, WrlLO today 
tor pro3r*^tae — 

UlEAF»il COLLEBE OF HECKAlD.THERAPT 

Pert. VOI^i BaadaLph ISt^^ CUeiw* 



CTnsi?lfli^il ftflA 3e s TA'Ord, 300, dW reacIfTS. Beat resulte 

for uoatf 





23 c ^ ^OOK FOR BOYS 



Hnw til Make a Paper Boat— 
Bow to Mshfl A Barrel Ikml— Uuw 
to Make n WatiT Wheel— How ta 
Knhe YnurOwn Flshlnjr Tnckle— 
Ten]i>orary Cam pH snd Bow to 
Build Them— Pernianeot Bbiups 
and Bow to Build Them— How ta 
BuUd tn ImltatlDa Street 
Une— Uow to .Uska s Water Blry- 
vle— 'How ta llake a M Id latere 
W'lndmUl— How ta Bctlld ftti Ice 
Boat— A Novel BarelaT Alarm A 
Mechanical YCntHloqtilMt and 
Uow to Make It — Bow to Make a 
Baid-BIscking Cabinet— Renew- 
itij; Dry Batteries -Haw ta Make 
Water Motors — How to Make 
'Autlque“ClocksfrciniY7p.to-dtta 
Matenalii— Lettering a Clock Blal 
—Uow to Make a Windmill of Cue 
Two Horaepower— Bow to 
Make a Tiw fur Hahbtta, RatR 
and Ulre^Eow to Make ■ Small 
Searchlight — Rltcfl of Many 
Kinds and How to Make Them^ 
JiiK Fishing — How to lk» Oma- 
mental Iron Work— OmameTital 
Metal Hnards for Open Ftraplaces 
—How Hi Make a Propelling Ve- 
nJcle— Hnw to Make a Water Tel- 
escope— How to Make Rapeir Eal- 
loonn— Haw to Make a Heeta- 
graph— Uscfti] Articles and Or- 
naments Made of Old Ukj'vle 
Parte— Devlceajfar WlnterSpaFte, 



Yottr N«wsdeatcr will 
order it for yoo* 
or sent postpaid for 
2dcents by 
THE PUBLISHERS 
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MECHANICS 




FOR 




1 


YOUNG AMERICA . 






How to Build 




1 


aOATA WATER KOTOKS. WSSID HILLS, SEARCHLICHT, 
ELECTRIC BURGLAJt ALARM. ICE BDaT, WATER 1 

BlCYCtE. CABINS, CAMPS, 0_0CXS. FISH. 

B4G TAOa£. KITES, WTTATTCfl ' 

STflEET CAR tWfi, ETC, 






iThe l^ttdions art PUln And Coniplcte 






*p jW. a, lb. I' ■'» 




MiaMJUCr 






PRICE 25 CENTS 




1 






Uow ta Mak& and tine Them — 
Coasting $lcda, Chair Slelgha^ To- 
bo^H^ 3lbd.es and Bklw — daw 
Mbke Rabbor ^tompn — Huw to 
Make a Bairjifage Carrier for Bley- 
elfts —A W star Candlestick— Bay 'a 
Hand- Power Anto. Huw Made- 
Haw ba Make a Fair of Dumb- 
Bells— How to Kid Your Yard of 
Cats— How to Make an Easel- To 
Light aGssUght Without Matches 
— Tblnge A Bi.ty Can Make Out of 
Old BSejcle Fartii— How ta Make 
a Wind Ptifpeller— P!ioti>lfTaDh* 
lug (npm a CapUve Baliaau— Haw 
tt» Alake a Simple Burglar Alarm 
-To M ake a Binder Ear Popular 
Meohanlca— How to Make a flam- 
mock— Electric Itit Ektermlmitor 
— How taMakea Miniature Staam 
Turbine— Hew tc 3ee Through 
vanr Hand — Hnw ta Make a 
W<x»d'TiiT9liiE Lathe Out of An 
Old Sewl ng U iclitne— H » w ta Re- 
move Statna Ifoie Mftrble— H ow 
tn Make n Turbine Engine — How 
tn Make a Lead Cannon— How to 
Make a Wlrelesa Talwraph Bya- 
tem— How Ta Make a TOy BAttery 
Mcdar lift a lO-lb. Weight— ^Tn 
Re huw Old Dry Batteries— Weath- 
erpraudug Tama — Haw to 
Make an Electric Furnace Rc^- 
1 ak»r— Haw to M aka a Blmple Fire- 
Alarm— How to Mahaa Bell TeuL 
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POPULAR MECHANICS ADVERIISINQ SECTION 





■V' 






These books are a perfect gold mine 
of information for every one in- 
terested in mechanics or who uses 
tools for pleasure or as an occupation* 
Of equal value and help to the pro- 
fessional mechanic and the amateur. 



POPULAR MECHANICS 



p.fc. VoL 1, “Shop Notes lor 1905” 

Pa jes Vol, n, **Shop Notes tor 1906” 

Pagers VoLDl* **Shop Notes lor 1907” 

Val, [V^ **Sliap Notes for 190S,** Ready Dcc«mlier 1 

THE PRACTICAL EXPERIENCE OF HUNDREDS 
OF EXPERTS CONDENSED IN THREE VOLUMES 



** WriHcn so you can vndtrstAtid it" 
^tce 50 Cents pe^ Postpaid 

Of Order From Your Ne^sdejilef 

Eacli Voloma Cobtainr EntiKty 0ilff«reDt 
Mmtt«r From That in tho Otfier. In Ordorins 
StAto Which Volume ie WABtod^ 

POPULAR MECHANICS 
160 Washington SI., CHICAGO 



Popular Mechanics Shop Notes Series of Year Books 

i]j One of these books Is issued the first of each year, and 
is a reprint of all the articles which have b^n pub- 
lished during the year past, in our “Shop Notes Depart- 
ment.” Three volumes of the series are now ready. 

200 Pagres Vol. 1, “$hOp NotCS (Of 1905.” ^ IllustratJona 

22S Page? Vol. \U “Shop Notes for 1906 S5S Itlustmtione 
228 Pages Vol. Ill, “Shop Notes tor 1907 5S0 Illy Strattons 

THE PRACTICAL EXPERIENCE OF HUNDREDS OF 
EXPERTS CONDENSED IN THREE VOLUMES 

<[[ These books are a perfect gold mine of information for 
every one interested in mechanics, or who uses tools 
for pleasure or as an occupation. Of equal value and 
help to the professional mechanic and the amateur. 

These articles are the cream of the experience of years, 
of hundreds of the most successful mechanics In the 
country. There is nothing on the market equal to 
these books at five times their price. 

([[ The Popular Mechanics Shop Notes Series TELLS EASY 
WAYS TO DO HARD THINGS, and like Popular Me- 
chanics, is “Written so you can understand It.” 

<1 These books are indexed very fully and with great care. 

<11 The subjects treated cover every department of mechan- 
ics, with useful time saving “kinks” for engineers, fire- 
men, carpenters, machinists, plumbers, painters. Iron 
and wood workers, electricians of all kinds, masons, and 
in fact ail the trades. Special attention is devoted to the 
latest things such as prt^ucer gas, cement working, etc., 
etc. 

il[ Each volume contains entirely different matter from that 
published in the other. A set of these books covering 
several years will make an encyclopedia of priceless value 
to the owner. 

Price SO Cents per Volume, Postpaid 
POPULAR MECHANICS, 



In arderlng, state which vulume Im wuitsd. 



CHICAGO 



ms 



FOFULAH MECEANICS ADVERTISINC SECTlOii 




“Du Brie,” “Gray,” “Skidoo,” 
“Belle Isle,” “Little Hum- 
mer,” “Peerless” and others. 

If you fiave s sranll macbiTie simp iimi 
^vjint to fill in pxtra tim<? buihling i^^nHolinp 
en;^lneSj either marine or station ary. tvvi> 
or foitr-cycle, I can make you the ilesijgrn, 
furniEiii you detail drawing and make yoti; 
the patternii for any ^izo engine, for one- 
half of the enst if you were to do it yonr- 
stl f . 

I guarantee my drawings to lx-' eorreel, 
ami will give ycai an engine built on fhe 
mojiit scientific principles. It wil] pay yim 
to write to me at onee ami let me quote you. 

Stanley ^rlOf 

325 Jefferson Ave.^ Detroit, Mich^ 



%fUSX PUBLISMED — 

GAS ENGINES and PRODUCERS 

Bt Samuel S. Wyer^ Bf . E. , and 
lioiLel S. Marks. S. B. M. M. B. 

150 Pti«c> Bond iibd Alt VtOnJiLm 90 IDiotnCnu 

Sl.OO POSTPAID 

A ptracUca] (mid«,dEfK>ri:btD[z lndt«toli p*Tt of tt(« Uu 

Engmu Tbomu^hty inDdern Tn Its tmlment of the subject 
Thf- wort dlKun-ea ooDSldemblB lon^ih the eencraUcm ctf 
Prodaerr OhS and tta ntlliHiiuhB In O&a Full diiserlp. 

tJonn of type* ef >na oil englnei), pressure and luduoeC dr*ft 

producers. Bold by btralnielEeTS irenctmLIr. or sent prepaid on 
recutpt or price. Mention TAchnltml world, i^ii'temberi 'W. 
Booh ^af#leei** /r4t 

AMERICAN SCHOOL fif CORRESPONDENCE 

CHICAGO 



K£W £OOBS, 



STTSrrC CAEPBNTET, with nrimenius cuirravln^jd snij 
dlHj^rnnifl. Edited by Paul N. Hwjtlucfe. lUO pp. 

50 eeuts. David MeKsy. Phlladelpbln. 

PUMPS AUTD BTDEAUXIC EAMS. Edited by Paul N. 

KsHlLtok. Ulus,; leo jpp.; cloth. 1‘rEee. 50 cents. David 
McKay, PbLladelphla. 

WHYS ABU WHEREFOEEB OF THE AUTOMOBILE. 
Simple eiiplaitatloii of the eletnems of tbe gasoline motor 
car. Cloth, lIlusL Baber A Taylor ComcKsny, New 

Vort City. 

RAILROAD MEN^a CATECHISM. By Aninis Sinclair. 
Cleth. pp. PrlL-e. |i1. Au lii»lruietlon Ixiob f<»r nil 

classes cf raJlr^wd (iien. from president to brabemiiu. 
Angus SlaclaLr Publlsblug Company. New York City. 

» * * 

HEW CATALOGS. 



CHAINS^ELEVATOEB — COHVEYEES Is tbe title of tbe 
large, Illustrated ebain catHlrkfi No. Htl. pubUHbpil by the 
Jeffrey MaiiofaelUirln^ Company, Columbus, Oblu. 

MACHINE TOOLS. NIles-Bemeiit'Pund Coiupaiiy, New 
Y'orh, A bandwiiie wiirit:. Nhowlng the eompany’'H line of 
maeblne tools and including a pumlM^r of pagea deyoted to 
electric iraveling ennea nnd email tools. TLe estalojt pivea 
terae deeerip lions and tbe more Important dl mens ions of 
|]ip vaHoiiu machines, leaving epeeidcatloiia, weights und 
prices to be furnUhed uptm request. 

» * » 

THINGS TO FOEGET. 



If ynu see fl tnlt fellow ahead of a crowd, 

A leader of men, oinrchlPif fearlcas and proud, 

And you know of a tale wbone mere telling aloud 
Would cause his proud bead to Sti anguish ho bowed. 

It’s a pretty good plan to forget it. 

If yoti knew qhf a sks-lctoh hidden away 

111 a ehaiet, and guarded, and kept fryNiu tlie day 

In tbe dark, and wboKe shoeing, wlwisu eurlden dtaphiy, 

VVuulil cause grief and smWtow and II felon g dl^im&y, 

It's a pretty gwii plan to forget it, 

— Com EDOu^Sensa. 

# * * 

HJCCOUGE HEKEDY. — When the first symptoms of hic- 
cough appear draw' a deep breath, forcing the capacity to 
straining, then oitp^l the breath as much ai 9 is com forts hie 
or a little more;^ repent tbla several times and the trouble 
Is gone. By thus straining the Lungs the imiscles n'hleli 
camie hiccough tire out and the malady Is physlcially Im- 
poKalhlc. 

Wliat may enre one mny not cure Another, n 1 thou eh J 
have used thia remerly for sevecal years, having discovered 
!t bv aecldent. and bBve never been trouhlotl on? full 
mluute »t a time siucp.^Contrlbutcd by A. C. Janea. 

Kumers, Mont. 

#■ ♦ - — 

FlG-lEON BT HEW PBOCEBB.— By a new eleetrle 
process T tons of pig-tron have Just been Hmflted and 

drawn from the furnaces of the smelter at Nerloull, on 
pit ulver. Cal., near HcddlnE. This Is the fi™t plg-lron 
made on the Pacific mnat. and claimed to be the first 
plgdron produceii in the world hy a triple- phase elec- 
trical ciirr“nt uuder the uev,' pateut eiueltlitg pi^icess, 
» * ♦ 

GAB ENGINE WEIGHT REDUCEU.— A few yeftf* ago a 
gflB engli''# but to weigh as the average antomublse engiue 
does today wtUJld have been fijtisldered both dangerous and 
A freak* Ten pounds per horsepower was confihlerEKl simply 
perilous; now it Is cotntnon* and a French motor Is re- 
IMji'ted at 35 bp. welebing less Than 100 lb. 










T he avtntige sKop mad cad run hk Lathe^ follow lu» pattern^ ciit hu die^ ot construct particij]ai' piece of lua- 
chinery ju5t as well as his ’*bou*' — yet he may plod along fo; years and never be a superintendent,, or even a 
foreman. Why? Eecauae he has not ihe ability to meet dif^cuitt extraordinary situations. He cannot 
direct yet jje can well do the work when directed. He has learned all he can in the shop, yet realizes he lacks 
something — but what> Knowledge — the knowledge which cannat he obtained in the thap* 

Q Theory must be combined with practice to insure the greatest results. It is this comhination which disdoguidies the 
superintendent and the foreman. They have developed thdr minds by acquainting themselves with the worked-out 
iheories and hints of the leading mechanical experts of the worldt and by studying the methods employed by thousands 
of other prog?r«sive concerns — «iy man of orairmry ability has the same opportunity . 



CYCLOF»EDIA. 



<>f 



MODERN SHOP PRACTICE 



Q Tbe greatest m«:hanica] work ever publisbed. Largest — ^handsomest — most coowlete. Everything explained 
in a plain and easy manner. Compiled from tbe most valuable instruction papers of the American Sehool of 
Correspondence. 

^ Conaitts of four maa»ve voIym««^each nenrlyone foot high — 2^500 p« get-- 2*000 full 
page plates. Large type— eaay to read — boiuid in red moroocD — marbled topa^gold 
itamped titles and edges. '' 



P. Al. 



Half Price for 30 Days 



SPECIAL PRICCp SJ2.00 



REGULAR PRICE* $24.00 



Q Sent express pTepaid. If satufoctofy. send $2.00 within one week, and $2.00 a 
month for Jive months tKereafter. We will send for the books at our expense if you. 
do not care to keep them. 



American School of Correspondence 

5StK Street ar\4 Oreicet Avenue* CHICAGO 



rnEK 

'' nKTtaiiMik 

t'fri* IM> of onr 

Ptiralir 

lot MltE 

«n rc>qLi*Nt. 



PlcMie wndi i«et Cj'ctopE- 
din Alt»d«^ru Shop I'rnolico 
for weft’s froe ftXftmUtatl-tm, 

I will uond ti within n 
nnd ^ a manth antill Hi! Is p4fd : 
otherw lu 1 w LU noUf 7 y uu iu v4U>4 
for the ijoexti. 



Nam* 



.\dd r^sa... 
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We have an attractive money- 
making proposition to make to 
those who would like to make 
MORE MONEY. 

Our proposition offers an ex- 
ceptional opportunity to men 
employed in manufacturing 
plants, machine shops, etc. 
Such men can easily make 
MORE MONEY without 
interfering with their regular 
work. 

The work is pleasant. The 
compensation is liberal. What 
others have done you can do. 

Write to us today and receive 
full particulars by return mail. 



POPULAR mechanics; 

Desk A . . . 160 Washington Street, Chicago 





POPULAR MKUHAXfrS AHUERr .^KCTIOX 
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Grow Mushrooms 





For Bifi and Quick Proffts 

Cspllal fa Slari 
A Safa Butlfli-ba 

[ Jim i-Ij* Uppait UHmrtt 
Izb .Apurric*. ^en r«art' M- 
perii'tR^ (irahtes me top^Te 
prac^tical iti«lT-uct]iin in tlip 
bU:Bin»a U’prlb nLaHj tlnb 
Liri to ^rr bnntLfr 

wiinit jonr n^inn poLtiMn is 
nr 'w'hcTO- fs>il ii* liwaledi 
bens if an opTHjmnity kn 
ac<|'4tT4 a ^non']4id|r« nf th'ijt rnriTing biinineia. 

iiond f(VT rni(i IIcH9t fivitKj partiCuJa'Tfl atiil Inlcii'iriattDQ, 
to liart, ciHtr AcMr«a 



JACKfiON MUSHROOM FARM 



Dapf. 3243 H. Wemtam Ava.^ ChlcaaOr Ullnala 



EOH'TB FOil PAl'TERK MAKERS, vrhU-'h. hmvi'Vt^i?, ore 
piwHl ji] i 3 i]>' -s]ii»|i^ 'J'hey II ri'Jiii] \Vi''i=iler{ift: 

ricurf iitMi-r !i JciIk itoi il"U'r Tlirim;,'tii, ex]ieN-r[iifr ti> 

fjeJ nii Jiiiiiilnitliiij Eis^ .vuu nlinLjt, Tills Eileii ^vt^are out 

dll' t 1 o 4 rr yjjitr ln^tn-l] Mini llie nbl tinin'p ilv-fiV.. 

l^itriT ]niMk UN fjletLNNiit IIS n ffilUer ivlien the boss 

?1ves y<ni rt iJiNuiri'eeii tile jriti, itn it f]iE‘orrn!]y+ if you 

tijjlik lu<‘ triUlii Tip:' it Fii, yrii] e^Ui u|iv;i,yN imit; unij If 
ho irpalEy fNj .vth] I-ihiI 1 if iter. 

iJciii'T |ik;k out III! Mil' si i rips for Tfuirsi'lf, when jri.ni 
hat'o heipi 1>[| ft ji'h, J lH,kWoi-cr senul yoli DJOy 1)0 - 
Poift forircT lliere uro nlher^r. 

riiilj’T i1e-!!|i|se tho 1 1 oil I 111' I III' lL[^tl^■l^lltU■^^ mIi I lie jeib* Hi:' 
llj"! iM't euaiio iti s-Sjjijhly In leorn [i:i vui'cilsli, so let bilo 
do tlilujTW, If In.* foils diui'n. iiieli. liiiu u|i, ntul — 

Ihuj't fopfrot .v(Tif luol .roiip truuLles, juid ivUon y-ou are 
R hiiH-lKHOTi, be iniiy help yon, 

Deji’t tilke tltHo to lay niit u Jii-b, then tint tiso the liiy- 
OiiT; Tir«]K‘rty ii^oib St \yiiS sove rFroe on Hitf jiiii. 

rion't roll to slltdy (N-ki]io.iiir both or niRtorijil Find time; 
both IMiSt yi.ULr euudoyei' money. 

hori'i 11 -jisEe liTiie spiTtii;? bevels flip sfimririTd flits Tliot 
ore iitroiioioj roe un tlu' sow tnble nr trJ muter. A little 
uieniEii] <'!i lenliiikm aLud llie Imt li'ji nu‘ lii lielter. 

Thiirr think Itiftt yon kEio^v ii all; ttiere opo othei' men 
tltot kiKne 0 little. 

IVm'l do hy hnad lluit Llie inaehine shoLild ilo. 

In It ,yoii— 

Ikui't hove to WJlSt yoLir turn at Mk-' IijiiuI-noiv to eut 
oR a l(H>tbpiLek. 

iWm'i fsiil to Rtcidy ymir muehiliesi Olid kow lo FCt tbe 
TU!?st ent of rki'iiiH lint— 

l>oirt tnke liberties tar Tone; eliintieei: iviiti the Jointer, 
e-speeJully ^vtien the kniveH ore iliiUt better u few sti:iv‘ 
pouud yuur v[yc tknn u epiiipler] mill. 

♦ ♦ ♦ 

ROOKEFELLER^S FlREPSOOF HOUSE.— Tt is belim 
thollt near I'ireen'^viT'li, Coim,, uvi,-i'bMN]iliic L uiir Islmnl J^oucul, 
fop Eerey A. HoekefellfP, nejiliew uf John lb 'J'hrw ’^lories 
iitid tiaseicicnt. viiU contain no ronriw., lo btitlinnicns. tinllep. 

nioioi: (or I Bjiei'rt [ h I If elevators, e:'jtrriuye-r lom, ktitiKiry, 

k-peelul etT'ori In Indiijf il 1 rei;ii>d T.ia nuikJiiK tke hoitse Are- 
]iriNif. TLi' oil I si do ivjt]l« tiro ikuitde. wLtJi n 4 - in, nJr pjiner*- 
lie tween; Hie teiTer wnll ciaiisistliif: of hiidnw icrra (‘OIEh. 
Itoa'ks S 1 ii. tliIckK 1111(1 the Niiiep of Un, lerni wrlii — 
tons 111 nl!. The out Hide will be ilulsliod wJlIi Hiiie(.‘o fnui 
till' lEIsJrle U'tth plusltT, 'I'hEsi: hollow w:iEl eonsl riiei Imii, 
lM>-sii]e« tiK'TOftsijitf liKtrtvibu.= rHiniiy , Is eniin-i'ted to make ilie 
]iiiiii? 4 !- tvnrmer in wltiter mirl a.'Moler In summer. 



WHEN YOU WANT ANYTHING 

ANK DON'T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 



SDPPLIKS, TKLF.PirOKIS 

Xlii'V liuLTltCfl. -t-rutoltiif ol *0 i 
Fn;e. 3 £ it's Electric, we liave 
li, Hiu rkitftlnifEii:] 4 ets. 

OHIO ELECTRIC WORKS, Ci.EVEl.ANDt OHIO, 

Hie Worid'a l3ouli^LiArl«ri for Pyiuuji-'-Fi N-imrs, f*ns^ Tnys, Hnili'rlus, 
Latiiffl., Bools. WH UNDEhMlLL AIL. W.VST AGKNT^i 



Electrical Supplies 

For the Amateur 



Loweat P'Tic«a :: 5«nd StamEi for CatAloffue 



THE BRIDMAR CO., Chicago, III. 





Electric 




TWO VQLiJKES, tomprisitisi one 4(lN)-pa[re teitt-book, 
nearly one loot bijih, bound in Vt red morocco leather, 
marbled edjres, printed on the hiEbesl ^TEide paper, 
poltl stHitiped titloa, and a handsome portfolio contain- 
ing 58 Urtc detail plaiet 11x15 inches in size. 



Five Orders of Architecture 

A tiinit 7ifori jVvf'iFj, d'ra./f JiWefJf, tftn£ 

^rehtt4clttruri and mttM ^osTken, 

7h4 and fn^st ^otrt^rehfvshie inatisf the 

Cf'ftk ami liaman yet f-ahlished. lUvsf rated 

tvith puer 3fh) seciiimF and deiazit drazvn iff ^ teaiet 

This wjrJc Is compiled from the representative in- 
structioa papers of the Americfln School of Correspond- 
GQce. It has Riven such universal eatiafaction that 
merely as an introduction far the Architectural courec# 
of the School we have decided for the next 30 days ta 
sell this complete set for 

$12.00 iuteaa of $16.00 



A postal card or a letter will brine a set of The Five 
Orders of A rcb E tec til t e to you by prepaid express, 
it you mention this maeazine, litudy the books care- 
fuEly. If satisfied, send u a ^.OOwEthan five days and 
3^1.00 a month for five notiiha. 'We will remove the 
books at oiir esperse on nolihcation freun you if they 
are not adapted to your needs. 

You cannot lose a.nyihit\^ byorderiny Ehe bfxj'ks 
now', even if ihey do not fulfill your reunireiuents. 
You \tfiU /cu4 61.00 by dela>'Ln.g your order beyond. 
30 days. 



American School of Correspondence 

CHICAGO 
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l^OFULAR ^ECRANICB ADVERT IBIS G BECTlOS 



“Wiflt'" and ^'For Sale'' Ad*i. S cents per word, parable 
in adreece, Eepliea mar be sent te a niiinberi caJ^ FepU' 
lar llKhuiicB, and will b« forwarded without eatra char^. 
In aiiswerii]^ fucb, let the numbeir appear an your envelope * 



AUTOMOBILES. 



AUTOMOBILK SCHOOL — (Tilcaefi Sc-bool of lIotorlTi^: 
the utlfiflual automol^flle Rchgol in tVur liuiidred 

and tlfiy Brad nut tK the pn^t yifar, wbom we uinni 

rei|Ti€*t. AiHomjblle owoerfl^ pruspeetlve bujera uitd youiipf 
m€D vinnUiLir t» ■eipert chauff^Mra will save! a j:reat 

deal of xinniFj- and a lot ijf worry ljy Hiiulylat: Cht' meeh- 
ininna, x'sre und repair of u u touiobl Ln our abop, 

whert' all oarla are upon ao you can h^o k»ow iLuy airo luade, 
and how ipey operate, tl’e thoronirh and practical In- 

Btructioiu Competent ebnofTeilrs siiipidlod. Address Clii- 
OABO SchiK>l of MutorkiiBH Uept. B., 2iil MlcUlitun Are., €hh 
eago, []L 

FOB SALE — Brand now l1>fS0 Ramhler, Rlnglo ejrlinder, 
mnabopt- llptuobutdo toEtuoaiii. Ton Jl. P. Jtun le^s then 
lUO mUeH. Ci»t, will ftnrrills.'O fnr (3To.<H>, liij; 

barBaliin Write for full parUculwr:^. Wnn A+ tifulK.'rt, 
StauntEtn. Vn- 



lOfl Ain't) MO BILE ledlers e#icU LffKi nunnuoljlle 

spring!!^ enoh $1. Jbil aiilutnoLillu wire wheels each |L. Jh 
L. LI 'CAS. Brldgcptirt, CVeph. 

AUTOMtJUILE LIS'J'S — 84JC Mnnufdctnrera and Aw^ni- 
hlerHt H-LTitt; L^eiilera: and ABeota. fA; t^Lii lions., 

(jam gov. Repair in Supply IValerw, AU three, K oniered 
at urte lltne, flU.&d net, Tlieve three lists et»Tor the Auto- 
moblie Iniluvtty quite thoroughly. Some are furnished In 
the form r»f tyiiewrlttE^n ta>pl;ea, ulplinhetleally aiTanged 
by eiatO, city, town nnd Indlvldiml Ltr x;«Jlil[plete 

vtre*‘t nddresta glvi‘ii where reipiliTd, iind mnrketl tn IndL 
cate tlie resiHPnvjide. pmiolnent and wealthy eriiieems. XVo 
liaTO tJicLi reaily f(3r delivery, mid we will furw'ard niiy of 
the ata^vc Llirce uiHSi reeefjd of order acE^itnpaniod hy New 
York dm ft., IHnstolllta? or os press niouey order. Same coyer 
the L'. nnd irnnada. 

We alee furnish otherH. If ficrther hitormatltiii Is cleslrod, 
write for cn,ir Bed Price -1,1^1 ami Autinnohtle letter. 

W'e are nls<> prepared to addreas some ttO.OiiO Jteglfttored 
AntniiLolElle tlwiiera throughout ttie 1‘tdietl i^lsEea, and in- 
vite ynnr ciErre-upcnidenee relatlTe to uiiy fepoolal attvlt-c or 
trade lists that may lie n»i|Ulred hy yoiL 

AdilrosH HI i VIPS CITY DlSPATLll, H3 Beckman Street, 
Kew York City, >L V. 



SMAL1.I Al-TO wtlh delivery bed, detaelmhle resr w?at. 
t'-h.Pr, fair condition, IVrlie for plioto ami deacrlp- 

tlon. I'olfas Ave., Ih'iivor. 



FOR H.LLE — Bariialn, — Kmts two cyUmler. ntr ctjfpUril, flvfi 
pMssenger, glss« fr^tnt, canopy with »Mc enrtains, toiir- 
Ittg ear. In |>erfect cnrnlitlon. Marsh qidek defaciiahle rims, 
and new ^12x4 liich pnenmntlc tires. Two estrs Inner tiibeii 
nnd one extra outer shoe; all necessary tofsls and oU cans. 
New white enamel Jimly, red wheelH. Two t^^ttihltiH iton oil 
nr eleclrlc &ldo lights, and nne tall light, Kleotrlc penetaltie 
10 ehBrge storage hatterle*. Rud one ncetylenp penerattEr for 
two head llglilHT alw electric iKtnift. Warner spoedometor. 
Cost $2.4(H>. Price Jl.dffl f. o. h. StietMjygRn, WIs, Address 
Httx SheljoyB'tn. 



T.ItjllT TtmillNC CAR— Two-cjHnder, S To lo-b.p.; tires, 
paint, npliolptery, equlpnienl as new; used little; Ih 

M. Rops. !^aneKvl!le, O. 

IriALE — Several fj^oeomoblTe sitrrey running gents com- 
letc at eAch; also Li>eoTQOtEllo runnlsMit gears complete 
IS, All kinds of pflrts frsr Bteain automohlleR, H. Ilotht 
142.'! North Atc., Rrjdgep<irt, rnmi, 

rORl> ErN.VBOl'T— In first -class ovuidltlon; iJms gt>od »» 
new. Jlark Day, 6tK> Durkwyrth Ave+, Baltimore, Md. 

A IlRill t;RAT)F UrNAROrT, ‘dean the engine/' wdj] tit 
aoltl at a hurgain. Address The Fodrou IllanufactuHng Cu., 
NoWcsrlllc, Tnd+ 

FOR S,\r.R — Orient bucktioard, gii.irantevd In pEOd etEU- 
dition. (100. K. fl. Olmstead, New rhllndelphin, Ohio. 

ATTO TIRES— noRlng Out Sale New O. * J. Cltneher 
OafllnTH. fll.-^O; 2.SvS, ri0x,1, (lY rnb; 

(21: 32s 3 (22,rkJ: 15^4x4, (2ft; Dtmlnp cji sings. T^ulversal, 
aOxnVj, (27: 30s,'l, (2-1: ftlugle tutioM tireti^ 2S.s2J^. (11; 
28x3. $12., Vl: a8s:tVj, (is. Set new OMsmolitle Artillery 
whpHpla, $2S; wirp aet. $15. Hnlley aarhlirotcr f^ir OTfls- 
niohlle. $10; epark enlls, nuto btoeks, (LSOl Slilpinents 
nrlT lieges enam Inal ion. Cash Buyera* Atilo To'., SjErlngfteid, 
Ohlow 



AHTOMORILM FrUt SALE — Fine Titletlo Steam TfuirlniT 
Bimabout. Long B'tlieel Bare 3t>x:i-in. detaL'haldc O. ik I. 
Tires. IIeiiv,T Artillery wlieels* Nineteeu-Incli bn Her, hraii 
new. Kemaenp burner. liirpe cOililenser, wgter tank under 
hixHl In frrint, extra detachable sent, 2 lampR, coi?t new 
(1,800, In first class muiilng order. Will sell for cH?iti rrjr 
fy'J.'l. FJectrEc lampn at steam and water gauge. Arthur 
W- Bootbroyd, Newburgh, N. Y, 



AUTO SUPPLIES 



OLASW Fl£l>NT for all cars, liet prices before ordering. 
Cnralofue ou leiiueuL H, ij. Rtjaa, fitSOT S. IlaLsted Sit., 
Chicago. 



MOTORCYCUtS 



FOR HATiE CHEAP — 3--b,p. chain -driven mutetr eyrie, lirat 
clasri eoiidiiinn. Addreva Pirid. i:-o I'upidn'' Mt-^lLih tiles. 

FUR SALE — 3^-h.p. mu lor fur motor cycle, complete with 
cull, oU and gas^dlne tank piping, Bjrne Klngstim rarbu- 
jTotop, Hpark pl>nr, etc,, nil ready to run, a gnap fur a 
(]uleli buyer. L. <1. Hurt. Burtylllo, Da. 

TiIOM.\S MUTURCVCid^ ilrnt clanjf condltlnn, tUitK 
Also hew engine and frame, $40; %-b.p. engine and bidlur, 
$lu. Vl'nrreii J. Hiiunuiiin, Lock Haven, I'n. 

FOR fiALE — Indian .Motorcycle in eonditJen, with 

tri-car attRcbment, (125. Address Oeo. W, Vogel, Leaven ' 
worth, Raa. 



BUSINESS OPPCRTUNITIES. 



THEY WORK WHILE YOU SLEEP* Tfliklng Seales. 
^'They Speak A'oiir Weight." The invention of the t^'H- 
tury, Fnrtuuea have been made operating automatic weigh- 
ing machlnen. Write to-day. I’ulTed Vending ilmhine 
Crt., 62ft Caiton Ridg., Cleveland, nhEo. 



START a mall onler boalnena; we furnlab everything 
noceftHary; only fe«' dnliara refinlredj new plan. Kuecess 
certain : coots" nothing to InTostlgate. .Mllburu-lliebBt 8Cm 
1‘untlae Bldg., 35H rviirlrfirn St., t'^hlengn. 

$25 to $ rdl W E EK L V E A S I L V~E A R N E B ^pa re ti me. 
New buaine^a, Locally operuted, one perwiti every town. 
Nothing to sell; no rapItaL Caacn Co-ofieratlve Co,, "3 
Yeaper Bt., Portland. Mo. 

FuR SALE— Id reef Ions fur idiver plating without a 
bntlery. Very simple ntul incTpensive. All nexa^s^iury urll- 
clcft CftU lie bought at any drug etore. Nu mertur.v 

gfvxl ehnncv to make tnoney. $t (no Ktampa), Addrestt 
runs, care rrmnlnr Moehaidcs. 

(5.{ki!.P WORTH of Regina cuncertofl nnd automatic slot 
iniiplc- bxixes. p-rufita last year, 40 ^►er c:enL Want jewelry 
nnd optiral frooda or Improved real eHlnto. Will put in 
up tc» frp.diKl dllTerence, Reason for Belling, other bualuoisB, 
Ael.. M, (.1* We,ver. Faribault, Minn, 

J-iiB SAliE — A (irst Clans plumbing jtitd tin shop. thaHt 
loeailon at ('onuty aeut. SickiLOKa* Addreas h1l>L c-o Pop- 
u]?<r Me ebanic a; 

FUR SAIjE — B laeksniJth n]i(jp, SUx.^W ft,, cOTUOr lot tiZIxTO 
ft.; also stoek aud tr.Kda. tbaal hmatkm. Will Bell at d 
bargain If iuiild at once. E. B, SmEtb, ChHI, Ind. 

FOR RENT--0NWEFFEH80N ST. Jimt wnitli of Madl- 
eon, two very light Ponra £.W0 ft each. Suitable f^tf nmnll 
machine shop using electric the man iifae lure 

of automoblie parts and novelties. We furtaisli ateam heat 
and elevator Service, B^fll divide to mutt. Refit reasinia- 
ble. F. ilb Newcomb, Baird & Warner, 00 Salle Ht., 
Chicago* 

I'RINTER-EDITUB ran buy only uewspatier In fiiiurli Da- 
kota town; cj- Under Fret'S, lauver. joblter, plenty of ma- 
terial; forty miles of territory and ^p>inl crup pruspeot. 
N ut for wile after OcL lat, JonmaL White iPicit. .H. T>, 

RLArKSMlTn ftllOP FOR S A I, E— Well equipped, in 
good litcallty, nn]y nhup. A bargain if taken hooh. Ad- 
dress Jolm H* Weilfl, Khnw, Kna. 

WRIT^FOR FHEE 100 PAGE ROOK nbOut the rlehost 
wheat farm lands In America; In Saekatettewan, Cnnada, 
only GO miles from tT+ S, ; best tiplghbirs, ratlroads, st h^Mfla, 
churches, w'ater, el I mate. (ItvcB plrturp-s, ntni^s, terms, 
testimnnla] letters from settlers and InvHH-tnra, Ijunranteed 
title from Canadian Gnvemment* Hetter limn "Hoint^- 
steada,” Address The tiaskatonn & Western Land <'o., 
Ltfl,, Ms Ik ttt., Witmi|a^g, Mnnltiiha, Cana da , 

LEARN TO MAKH MIRKURk' Any nne, anywhere, can 
start at small cost and make big profits. Buy all mate- 
rial of yuur druggist and do the work. In yonr kitchen, 
J ii form R t [ 'm umiHily sell« for |2[j. fi'ur r^gnlur price. (1. 
iftpeclal price to ftept. isth, FIFTY CENTS, If tbts adver- 
tieciueut is Hcnt wt(h jimr order. Illiistrnrcd circniar for 
2c trtatnp. Money back if you gve pot plpased, Paitertviu 
& Co,, IM, Morgan Park, HI, (ExplauBtJon; Morgan F'ark 
Is g tTileago «nbnrb.> 

FOR S4.4LR— CoTiiplcte Electroplating outfit, Inflndlng owe 
5fH>-ampcrc dycflimi. one G and one in-horsepower motor, 
500 volt tlireel current; threer cedar ami three Iron tatits, 
t^igether with nickel, brasa, btunce and cOppet atiodeft, 
rhenstnts, S 1 ivtt^h^■^f, grinding and pnltshlng lathoa, rar- 
bivruTiduTD, bull neck, cauvne, felt and cotton w-heel*. powner 
press, wood pulleys, shafting, hangers, belting rttid snpplles. 
4V. T. Coulter, 201 Outlook Bldg., Columbus, Ohio. 
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PATENTS FOR SALE 



r.xTI-’NTS l-'Jli: SATjI'] — T n-Hiit Inj ^‘11.^rlp^^|^o^<] \\-ltli piirtj^ 
nr piiriit':^ LllIt^n■^Jl:l■l] Iti ur litindlliii; itivi- 

vnli-(l Jtj'tlrlr-s:, T liave five pntentfl Thi'_ dltijiHFse of, every 
line ri iiinEii^v Eiijtkt^r^ U]|^iiell, i>h4voEu I)en- 

vi'p. I'oJOh 



T'ATr^XT KOK SAT.K--XEW EILA HAIJ fJfnX llEA'lf:K. 
A liiMJ^^rintd ueceiii^l ty h^ everr Imme i?ai] lie T'riK^Lited at 
very F;nin1l r'e^T. K. t’. t'iPL'lier, 4(J1I VVlltOiEi St., l^hiF 

J'u. 



I'OR RALR -Pnfent \’o. 72n,?i2o, Tlte Tterlrnml Pateur 

Tt^uhloii Lt'Vf'l for Cin ulLir iiEid ]t:Lit<t AJdreiis Jput. 

liertruud, -S. I\e(kJe ATi^^ t]]j iru^oH, 



i'ATI^NTP~Tlu3 Pi»pu]aj‘ Meelianlts^ PnToiil R'lreati ren 
flt^rn eEliclit^nt Kervk'v. l'Aili(j\h'i[tjf leicet In duled >tii>' 2b. 

PMf7: 

Hear Sirs: Pli'aJ^e alfn^v tm^ [n nrkntJw]p<]Fc the reeeirt 

uf y[»iir» uf tlie l^Lli. tlu^ etlEela] tifillf'e t>f ttte nC 

niy a lien I ton for Jpalent [ai Pj|H<r r]i|ia. [ ivimIj rcp (tay 
1 ituj hlh^l]]^' ^niEitlrd wltti rUe eitkieiir liinnuer Iti 
yi»ti havi> iitteiiiEed lo nv^' in mfltlor, slilpI Clnlt 

ftie tli'an'iTijrs luul sihpi'itleniiinip wprp far fllieiul el niy ev- 
|nn"tji[ irms. nni"! ihnl If \ ever hJive any oilier Unrk, [ wi»h 
ynip trs Jo It, I liej: to reniiiSd. res |ieet fully yniirK, J.ihn II. 
Atrern Mfiin St.H rniiinini tl[, fk 

Write for free tKmklel. ‘■'WliiLt to luveTiT."' Pf'P' 

lilnr Merliaiiii'S Patent R 1 1 ren u, liM> t^l., f'tlL- 

< njjfp. 



wachinery for sale* 



PfiR SAJJ’ — Enfflne Tathe, PivlnpH (n,* fiikE'n 2.‘i In. 

bi'tTiveen <'e|LtE-rH, I'lHiijiloie wtiti full sfL'l etuinLre poa.ru. Irt 
I'Eif :lII 5^P?l' [IiredilN. A io 4n hi.; iirh^' only IrSti.firi. ,\d- 

L. P. UrumcEH'ci ^ Allt'ntnwii, Pk^ 



I'I'.UPSi Of Pvery Ilesrrt pftnn — ^nltnlile for Home aiul 
Prictory lash'. lltoKtrateil I'rttaloFiie Pree. 11. E. Tretimni. 
107 X. Tttll'd St.H PLJliideliiljLii, Pu,. 



rOR ?l.'VLE“2'li.p. !'n trliii.tilis-Mi>rf?€‘ i^.isoUnp Knjrhir, fro- 
nlhiE 1-1i.]i, 4i9i>4ilLne Enizlrie, A. Rnri], 2ij £jtarr E^t., 



rrjM.lX TTrir1?r^ntjiT mi tonin ( ic sleain e'iicLiio hi 

IlfMC eliiSN rt'iinir. 'tPorlli Plrnt eheek for S7d tnkes 

imieliliH'. iliiyt'jitJiit: iVarl Xk^vt-liy P'n. , MiiH-iiihip, 1 e>^-ii. 



Pt>lt SAT.E--2;p^ -iTieh ptoner In first eliis*? efirnlltlnii. 
Pj'lee. fltdil to i[i]lr'k Hiuyef. Arehii‘ rnrefon, 2^^ Wlnetiesrcr 
iStrect^ Krjrtvleti, Tuntt* 



POR f^Al.E— 12'h.t'. Eiishie, j;ihm| ait. .T Liti 

lljirclin, 4i:i4:i Coiiafjn iTnpve Aveiuie. 



POFC 3.\rr rr-RTfS^^ Motereeele, H have 

lKiiU:til HEi flrhTLt liiieklKiiLrilr Write for [prleeK niid de- 

Sel'ljttliFM, Miil'llli (iniJ.v^ 2;t7 S. ^iiiln ItLitle. MHint, 



POR SAT.E — One S-li.p. EnllrlninliN, ItTHprpe & Co. Piu'Ine 
111 ffooil niiitiltiif i^rJer, S70. nrie slv,Uj;|i.i jn^noni lur, h. O., 
IllmiHl. Jli'iv, ?25. 1, H, f.h lag f Si'll. Pirat St., fSriLiKL 

Ra[dJ:t, ^fh'1l. 



FOR SALE. 



I'M It SAj.P-'Tvvo r*>ltirOi;>erri lerl Itrelna v%tLh 

4S plfoeEJ -if nnjNie. Ver.v ehiMip for eji.tli. .Vdclri's.'; ft Util, 

tNi[iiilm' Mei-liflijles, 



I'fiR PAT.r — One 3C-[n, Seatfe sflud iTid cliflreonl BUeri 
hb'eit 13 I HVm yeairn; ^ll nr united Lit ffExiJ t'endhlon; larii'E* 
rn-a^niMe, .ViliTreas Oiie Tnluian l.aiiiaElr.v, W H sihJ n (Tt.iTl , 
H. S'. 



psiR s^Al.r;— riftei'n.frHil pnwer skiff, ^vIOi J H. P. 
minor, LutiiEjIeu^, rertily for tko water, -jit {5-, f. ei. Iu Wend 
fur ]»lieto of iiitylt' ynii wiinh All kindil. A- Hurd & Cn,, 
liVeHt Lynn, ilasN. 



POR RAT.E— New EdlftoTi T"nlTer*ftl Klnetonropp n^td 
2,rvi0 ft. of ehoii'r film, niecip If laten at nms!. AddresH 
llHH. care P"]«alar Mh-olianloH, 



roll .w.WbK Or^c f"tnini>yrni]>h, Thnllri ftnd Savaec Rllhs 
All jioi'd liii new, U, M. Oilbt^rt, [jike Pity, Minn, 



rOR K.M.E -rnmhhmtloTi Keyless r.'Klloet for tmloheNh 
Uloyole. l"^fit; sHilo. e(e. \etit. Elunilple, mwilo. 

I'riee Cniiaiyc^k, SHo A, Ke'VV Haven, Ouim. 



-1 r Jh -fJ- J I ■.? J -.1 loT 



I'Mlt K.\1.E— ■Poiiiplb^te fitns; of rnstlnff for opposeil nmtiwti 
or 4-c'yllaiilor vf^rtfenl, WJiter or la lr-t;ui>lod* l.’otnet Motor 
\^^orki^, 47-411 t'aajLil tit., riiicnffO, IIL 



Ei.)H S.AliE — Sinh li-l'ii'inler No, 4 lypewrltf^r In T^rfoet 
eriFiiUtUnai; re|iJilr;i IjJive nOvny^ a'er^Jved SruiiLedia te airen- 
iloi3: NO Ed I'lifiap. XtitlmEi SnaLtli tk Son, Ailrlaii. Mleh, 



poll SiAI.P^'OMPhETE J^i:r 1M' for imlTer- 

nhI imirlne iir Ill'll' ljti>tiEji I E'-liiilOeN, Sfl. pLia NlmLe. ^'i^SlIr 
iKin-, eiiiiiiUlLi Ilf rimrilnjr a E^-ft. t«oiir. n Nituill ilyminitj or 
nnyihinj; reijiitritiK like ]nni-or, I'hijrlnt's are [irueflcnl and 
will iftanil rontimionH Nt-rvli.v iU iilirii >[jeed if iinifieriy 
h thri i"a titi I , Eltlier eJa;;Jrie ri'-tuly fiEr Norvifo. W'ertinjff 

iihie jirlntN, lio (Tills evTj'a. F(ltls|n-J nhllilliUltti siefew ]Ero'- 
peUers, cionr:*. 'ft. X. Jhmau'ti, ]s:t im isois Atp.. FJiijln, 

m. 



FOR SALE OR EXCHANCE. 



ypiIAl’ I’llAOi: or cf\^U am I offered for ^^-Incb Klnj^EiftoTi 
earliureter? farl Run on. Jh;^ |^lipi^lK, Mleti, 



l'’OIl ];X(’fMNlIR |>3|iani'h 2dx-t ft,, new enpine, call flrsl 
eTrtTilf; ('oiidh lull, for rniuiliout, O, A* f ’r:lwf|^r(l, Pinlenton, 
l^a. 



I’Xn lA A'<I — ifi* HitM ^tolilileil fylliaiEer L'ti(iii(iprH|i1i 

Rt-uiiriN fjir l.ll»r;Lr>' I'li f'Lvd or I'd+'Vi rlujil EtipliieeTliii;, 

Adili-b'jih: [i10i.;. I’HL'o I'lbpnhii' Meelmtik'S. 



rOR SAhE flU T:Xk'riA>’C3i: jeweler's Lftllie. Tlenrli. 
lilt nf TikiIn Mild Material, also i^annll mOK^r and butdutf 
fiiiiinl. Hi'iLekin, tJilHi Olierry Wt., L^biladelplilA, Pa. 



BUSINESS CARDS. 



EVEIlV r.NolM'! W'Hirks hetCnr wlien parked yri+h “Ea- 
Tb^kn Pui'kinjI-" ^ our ilejilb'r wtU fiaraiSsh il. 



PLUMBERS' SUPPLIES. 



('(H.Ml'TJ-yrP L] M-3 nii-lo-iliiki plnnililnp and uteitua j;bi»di* 
at wiauleNiile to the piihite^ Oel euiuk»ptie. Jrihiii ffurdtll. 
ipifirtor OE'ntnry at iyh42 Pnttnpe l^rfive ±Vye., C'llienpn. 



BLACKSMITHS, 



ItL.VCKKJiiri'llIXO— IJrNf hbs^ibia^f; In three ehapters. 
wltll 4T illiastrni ioiiN,. KuNy leu.m ipK . hy a priirtirul blflck- 
((iiiilin i.'bnp- 1. Toi'ds auJ Materliili? Oliaps. 2 and 3, 
Rendinp. SvvjiifllajT Atnl \^'eldlug. Prlee. in renlH, postpaid. 
l‘vpular Met'lmnk'a, 



Rf.AOKSMlT[l^i--Yourijt tiien who wIrIi to tieeoine luts- 
ter inei'linulei and eijHTt timl WLirkem Inuy du en ill a very 
?ln»rl lime Ly ii«1iik Toy'a 'Ireatlse tin new meels. eatialRln- 
Inir iHiW lo Wort llien with 73 new nietliodi? for ivurklnj; 
nil rlllheialt joliP. 'Jen re(\dtil^ for iniiklntr ycuaf own eotu- 
pounds fur weliUnp rtEfTeh-m kimtN of Hleel hi- did. 'I'heriuite 
weldhiff fully extilalned: alsn (wo eotnred tool teiuperinR 

eliurts; elaMfi .X ev|d:il[Lt( fill d uiien] Lii>^ bind liardvniliip; 
ohni'T Ft explains ]>frti Nel en 1 1 li l 1 un(J ]f|:iLiL teinjhOrliap to a 
NtamlurJ. Xt^ail.v rarrnuffoi hi Toitnijhlet fctmi for the 
s^nifill price of ^1. Vjilunlde fiamph' free, W. M. Toy, 
Sidne.v, ii. IV S.- Hot In Mile fur bJp diilarlea later ; good 
blaeltRrniTbs are srrtrce* 



WANTED, 



M" A S 'I'K I ‘i— --l! li ek 11 urn hers Popular MerlianJrs preTlogfl to 

Man'll, intJt'b. W. AV. UillEti);aleaH Mneon, Oa. 



RNtlINT:FItS, ELEf’TlUn.^NS, MANAtiKllS OR SCPER- 
tXTENLiLNTS — lUd you ever try to <5o imiiieihiiifr lu ynur 
line Iff work and jft t Ntiiok, tlieu ;flt op Ifile ut ulphl, reud- 
Inp iKHEtd. rIatE, ore., try ini: to Hud liio in form a Mon that 
w-milil put you rl|;lii. End co to hed no wIret? Neit day 
pay, "I w’onder who eonld enlLkhtoi nie on ttiin m]hje('t.” 
If you PciLi! me one dollar, l will (tlvc yon the desired In- 
fiirnirt tIoTf, enrm.iHy, and wriltoEi in pin I'D lillliTUafn'. tbr 
Rketehi'd jto MniT you run nni]*.rstEuri tl, I huve luid 23 
yeEi-H' '(^xphTlein'e In uln^ve [jr^ifepslints. nnd am t-oniiileut I 
e:in ttiipply j'-uir weiiis. iJlee me a trial. If you thhik jou 
did not f!ot voiir tiKiney’Ei ivori!]. 1 will teftiiid it promptly. 
AddrewH tjen, W. UteliJiriiHim, M. E„ 2IHI W, 241h PL, LTil' 
eiijfHb, IIL. 



WANTKn Tn T.r,T t3fl,iHKl yfinls of Slip & Wheeler 
w'-fhrk. I-ots Hide borrow. J''lrat-(;]asa material. .Aiblreas 
r. 1. llLLLiiJiiiaQ & Cu,, K. t\ U, Nu* ViilupullB, OhJt^, 



Ptoiiai: Mvnfion PoptiMr 








JJ JH.. /I j I i L. u 



j J.J * c> iv 1 j o J [J o ^VL .* f -1 



AGENTS WANTED. 



WANTEIi- ■ Ajronts, Tiiflr.'tilnJ!^t». tfK>|malspr?, draftniMPi^ 
attpnt][>n' r<ieH’ and rovletd edition] Mamjclprs' “NauJ Uuok 
Iff Pra^th'ul n^t■<y rpadjf. Mnt'blnMt 

uJun^ ?fUE! 4AU It." li] tbe laud. Sliop kbihs, 

aecrptn ruli^rtn forimLliid., rntf^t minplpu^ 

Tcfprene?- inMpi', tunjrli iff44>]E*niH ISpiirpd lij' slmplp arilb- 
niptlr. ViiludWy lii furmattini In pi;itl!<^l siM. 

Prlf*?, pin!il[»dtd, $1.4KL {'kptlj' IpalbPt with Hap. 

Affpnifl rnakp t»jp pr4iflr!!i. Spu-fl fH^r Mut at imukv- E. K. 
f^auuderiiH -Id Piircltauf h‘^1., 



AGENTS miiltp Idj? tiMnPy iiplllti^ i>ur n^w jtljfu leHers f^r 
nfflcp fmnifi anil plnsR RijirTi!!^ I^nrilly pnt ipii. 

Wrltp rp-dfli' frn- jl frpp Kjtni]ik' ami full pnrEicniarflH 
MflrtllJc Slpn I.^Tlpr fid., 77 Nfp- Mark S^t.. Pldi^a^ju. 



W.^ NT FIP- -Eff iif n p iT!3 and ui-p fb n ti I n niakp Ttltf moin'y 
itpllltia' O. K. El LI ml tfi-i’(‘nT *nn «'J]1 iintfanfly 

rptn*>TP ludn* dirt ititd Htalni^ f^utii ttic Itauil^ thmn fiair 
enkyp of nny war n>adp. and it will U'll lojiirp rho imvt 
rtpllpttv akin. SrcHil] sflmrlf^ fToo- O. K, ITancl Soap 
fd., rt7o <’nbiniln]S .vvt%, tlifatnii,. Mnsn. 



MALE KELP WAT4TED 



Write rs TflUAY for SaniTtlp (Vipy of ^IpiHfrUlnlllpa. 
nur mnntlily piililloRTton flr^orlbine Sno tulph j^rmV t^^wIi Iotis 
tirtW o|-joii for SaloMUPn. Enpoiitlvp, tTprtonl Hitil ToohnEoril 
men At $l.0<»0’?r»j>00. llnpffi>™iji, aOS J^nfadwaj-p Now 

York. 



M.\f'ITTNISTS, Tnolirmkcra. .\pprpntlops. ptr.. I 
FtorifplliJn^; of preat honpflt to yon, don't iiitpsi It. s^oiul mldvpfifi 
at onre. NIC’KTIKSON, N. Sth St., ruiladoU-ljlJ!. 

SALESMEN E^rrywlioro, poll onr ko rrnsttprn lo unldcjn- 

IhTr, fciinitainlHt.'!, (‘^infootlonorH. loo ri'PiLlU lin'tiiLlfjiO- 

fi!iirt*raH vlv.t pIhIp linr^ oomml^FJon. ItAvpnp^irt loo 

(.IL 4*l>ltt|ir Maoliliio (V»., i>avpnuoit, la. 



WAS'TErt — MrtH-lilno hfinds of all klnd'J. also mnri to Ijiy 
out odd '^aa1k. Co^frl pHi^:lt]ni3j< for tho rlptit iiion. Apfily rLt 
dope lo tliu frtatn Cltjr Sasii & Dwr Co.. Milwaukee, ilTn, 



^AIjESMEN — W rlfo the I^iyton Ijahel Co,, TlaytOn. O.. 
for Pnlt^dp dllltu Jitui ftotl TcU-rr'lintitil S.IMKt (nUpritnlTL)f sttfk- 
PTH for kl “on_ tbo Htde;’’ per wtit fMnniilHsli'n nud n 
tqtiarv deal. Write now+ 



W.\NTFP riRFMFN ANP Rn.VKEMrTN rni all rji1lro:nla, 
to 111! TflfRTfploii ya«l>ed by jirrsTiirtt Inns. E^IKtIhih p iin- 
neooBJrary. State npo, lioifftit, woljrlit. Flponten. 
monlttly, hotyuue Ktij^ltbsKTu and earn ¥3iK). Hrakcmeii. ¥7ff. 
Iiortfinlni; Con [li to torn, earn flhO. Nanio pi>fti(loiL preforrn'd. 
Hallway A psoolfl r Ion , Rfvitii 174, ?liT lloilrfH’ Htreol, Rnw-iJt- 
lyn. N. V, FniE'Toy TTient hoBdilttnrttTH for Jill North 
Aiiiprlruii rullrn^ida. 



TrOPn SALESMEN WANTED for a pntented niM^ol^Uy 
yelllntt for and ttp^'dod Iti all njatmfai'lurlnii 

pifliils. May ileyote entire or part tiine, SoTne of nnr rp|}- 
re!*pntatiTPfi Bverayp a djiy. SnTtie more, Write at onre 
to Power Spcelnlty Co'., 24ft Fort Detndt, Mlkh. 



W.4NTFP — ifprliftnleH to sell am fine line of CallperH iuid 
T.pxolh. Good jiay. Addrose E. G. Smith Cu.. Coliiul- 
bla. Pa. 



SALESMEN WANTEl> — Madl he eTtiPplpnred splllnK 

iKOvef iriinauiLtlSiix. tulll and fuetory aiipplbp. Snlary ami 
ooniiulshimi. gJtp mjtp, experlonet' auhI re fere Liei''. L. I’. 
GrjmmeB & Som^, .Allentown, l^a, 



$101^ PEH MtlNTJI S.VT..VltY— Paid \Teetly„ Eiiori-ptle 
man In endi cfjnnty ttj rrrirepent Haniiiviive Hoot- E ^t nu- 
ll Rhptl Uosinesa. Expense money La advance. The ^'olnm- 
bla Ilouae, IL7, CbJoairti, 



PICTURES AND POST CARDS, 



ONE DOZEN PFTOTO POST CAHDa made from any 
pljotofraph FVO i-b^ntA. Your pliottiifiniph tptnrned with 
order, non t pa hi. All work voaruiiti^^-d. Kno^^h he id. Glye 
ua a trial. I'hutO t'ard Cu., l7th St,. t'hloBiro, HI. 



LAUNCH MACHiNERV 



KASY AND SAKE tn operate, therefoiv^ NOT ffaHolluo. 
[lepemliiLle JinJ peon pm kal . therefo^^ siUjiin. SlTpulled tiy 
Kliinh 'J nbp Generator to a eoTiipiTnnd tnitrliie. Ntdliln# emn- 
pika ted. Nothin:^ nneertaln. I.li:lit welj^ht and nunlprute 
fllMpp, KoroHone Dtol. Marine Iron Worka^ N. llalf^ted 
Station, Cbkoeo, ILL. 



EDUCATIONAL ANO INSTRUCTION, 



STtrllY ELErTHlCtTV .AT HOME — A enmplete eleetrleal 
e^nirHc at IkhiiO, coTitalitlnii; detail hofik. ifJO-paife 

tpit-lHH^k, 21KI pxiH^rlmeiitM and <iver iOti plen-ea of appara- 
tiifl. TTke^ eomplere. only ratnlojjnp "PS'' explains 

IIiIa aud other reiEiiirkiiUle effern. Thooias M. St, JtAin. S4S 
MliTIi Ato+, \pw \aTk. 



I'Dll S.\LE-- Cl]1['air<b Colh^pip of .Advert I aluir aoholar*lilp. 
yjilno f4iJ^ ^^'lll Roll Jill. ttrBdua [eif; of [lik i^rhoo] are 
miblifni? from J50 to J7fl per yi'cek. Addfi'SH Ulh'C PL-riaUr 
Meelmuioa. 



.ARE YTUT MAKING lesa than *2Ei or fUft per week'^ 
Mei'liaiiloal iLtid Sttm-tLtrNl tiLiL^lit liy experts. 

Pend for elretilar. T.'fny rnttim, 1neliidin;r Krt‘e LUMiks, 
DtawIo^: 1 net rumen tit. etr. ('olimih1a Torres tbcudeuce SohooL, 
Dri-xel Itldt;.. I'hlladelptiEa, 



>10NEY IN NuA'ET.TlEP“Onr advert leers and readers 
an' IjHbklnp fLir ^ihhI i»^w nnyellleiii To pii:t 4»n the market. 
They hme mottey for the rlcht Inventloni^ in utility, 
amusement and advortleln^ tioveltlea. ^Vhat have you jfot 
that'R prvHl? Ren.eh tliliR tleld thrcmi^h "The Norelty 
NeTvn. ” 17LS AA'fls.hliifftiui Pt,, t’hkojTO. Trial S mouthir. 
Y:< ^LOLlCR. 



>LAKE MISSION rriiNITTRE FOR HOME; ynit ^an 
from Hrce idneprimwi deulgns, detail?, dlreethui^i ftirttlsheil, 
slh er, l^Uiie>:T]c ] ['ll Maehlne: uuirle Uj liainly men, 
eoatfi athiiil vpt.v s-lmplrj elieup pr4leo^^l. t’reom^r, 

refriceraTHir l(‘e. Bine pri nT+’il dkeerloTiP for maklajJ. ufte. 
FuroiB Co., box 4Ub, E'litshurjg, Pu, 



FOR S.Vr.E -Complete ennrsje Jn ehemlstry, I. C. S., for 
eost ^U)P. P:uijpldet deacrlTdnE emirw sent to ItiiL-ml- 
in;; piirHjHii.er;:. AValler D. Llekell, A^Eek^hurK, aika. 



WlRET.ESK TFLEGRAPITY -Dltie prinly and tnBtMirtlnha 
fnr nuikiiiH, LU‘ur||[i;' HTid reL-elTlnj: aripprutim neut fur only 
2ue (no stumps). .Address 7^1^. Popular Meehnnleti. 



VOLTMETHR, DLM: FRINTEI find limtruHkrifi L»e cvm^ 
etrm'tlun a ti’^rtahle volt mo ter fcit dlrt^n ftinl jilti'Vimlliiff 
^'iLrnmt, v^ilta. Prlee, fiOe (nu Klaitipa). Lt. L. AIh n„ 
Frenienl, Dliiu.. 



MEOltAMCS. VOTlCr— Steypna’ Meohantral CateoUism 
fi»r Ptathmary aiut Marine Kilt'll net- r«, Kln'men, t'loH'tilclflnsi^ 
Motunnoh and Me^'hnnloK In tbmeral. only ^1, mailed fteel 
pii^^i's; :i40 fta'thuial entfi a ml JlliiHtratlLinK; alJ*o full 
][iie Ilf iKX'kH nil all Trmle;^. I'entraL Stalluuety uud 24up|Jy 
Cu., llMJ Market iii,, Satt Franekeo, CaU 



BOOKS AND PERIODICALS. 



FOR 3.AT.E — Fn|fi [leering; Lniraty. Ten Voltmtes, Temnd 
111 "ej iuiimee'>, CiiverH r'linipletoly the Held of Hteam and 
Elei'trh'al Rnfrlnoei'lci^. 1:^ In tlrat-fla^H ;:fiu(|]tlmi. Cunt, 
neiv. b'tll fie 1 1 fur ^lu. Address T. .A. Z.. oare Pop- 

ulur MeeliLinlc-s, 



I’flR SALE — A tliuronpti ItruMap im El(*etrkity, Cfirefa 
enhrel.r eleotrlelty In all hrmietiefj.. rive volumes. Co0t» 
new, tV-i. L'serl hut Hhj>rt time. Are iti line ejuidltlon. 
Win Hell f’^U’ ffi+ Addreua T. F. B., 4lii^, rare t'opuiar 
Meehanh'?. 



TF ITT! PHINTED— Alnel^unBld ean mirply It D imestle 
jiiid Fiirr'tjju puEitiealleTLR of every deaertiithin — I’ lay a — rend- 
luf; anil roelcatLoo I^Uoka — Dramalk J^uj-nalb^ mijhrdled by 
ninll. ^^CRtalopne P- M pent froe/' Cha^t. MneDdUUld. 5S 
>Vm^ljlij^(olj. Sf, , Chlesjfo, ILL 



For S.AT.E — CytdjT-fjii-dla of Enjrmperirt. Steam, eleelrl- 
eal, meehuiikal. Rouiid lii ihree-(|uartt‘rH red tui.imet'ii 
kBtlier. KUUr Volume^. Cua-t He‘'W ^lU, Cfied hut sllKhtly. 
Are |ti Atip ronditior. AA^IEI spII for ft>. .\ddresi J, T.. U.^ 
tloT, eute Popular MeobanieB, Chleai^, ILI. 



PEA-'ERAL COPTEa of "TrlffrinometTy Simpimerl " with 
niViir ptliif-rl ^Hi;litl.y eruuked. Prict, Ttic Nallunat 

Itsjfiik Co., Cleveland, Ohio. 



roft SAL1-: — tlume r.aw School Series, 12 volumes, new* 
Will sell for ^12- -Adilresf? U107, cant Popular Mecbauk^is. 



electrician and MEt RANK’— Prset leal monthly 
mJi Cni i 1 1 e for eleerrlj-al and mfiMiniilral KluJi^nta and ivtirk- 
ern. i‘uljllHtiea IJlLiai rated dlreetIun?J fur eoiitUrmtin^f dy- 
Ijiiinufi, niulorn, can dine eOKluen. wireleas telef^rephy, elec- 
tri>|ilatlnjf, eleetri4"aJ wlrlii^;, nj^fhaakral druwltijf, U?lnK 
liHlis, frirutlure L'ons 1 rUi-t lou , all kinda of mechauEefil Wiirk. 
KKiy rimts yearly; filntle eupy with iHHik cBtJilojnie, five 
(fUJlJi- 1', .M. Sarapflou I’uhllfililn^ Ch,, tl Ikacon St.. Bos- 
Lon. Mana. 





S. I I 
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rOR &A1 hT; — IJ i]|:ETi('E*r]re TJhrrtrJ' tflrlTf* fr.)]tllti(^, 

St HU In, elijt'trioa!, itK*( 7 bnri]^'jil. liounrl iu thri'e-LiuartecKi ^<1 
Cost tn^u' fWt. .\n- ]n oscclleDt L-f^ndl- 
I tun. CsHfl liut ^hurt t]] 1U‘. ^\'EE1 AdJro^if 

K., uilPO MniljLLll<,')>. 



t’Olt SAL!-: — '-Cyrlojioiita oT MiHlerii SliOft LnioMr-H.'/' A 
mTTip].f‘(e wort fihr nuicttiiilstH. fuijinlrvuiojt. eto. 

(.onrlsor liEntllnp, ('n?r Tolnmes, CoHt \V3]| unll 

fU- 1'. If I2<~. Chlfiibfrti, Ml. 



^^I■:T A COVEIINMEXT PasmON— Our N-"lt ftlEL^ in. 
slnt«‘t3 how. I-’MltiTrf* ]f ft (ml 1^1 1 ittiE^oRtiEbli^. Adilnpas J-'rjiiit 
If- Pi^DfHndtb P'llitiHlior. \VIlUo11s]i Rfly, MITwm:J<pfi. WEh. 



VMLCANIZER3. 



l'T’LC.\\I/I N-l ! Jli'no Wt']] :iiii] J'Hfl ■MHiiiM.V 5 IK' ii fioninl 
t^uir! fiNf Htii<i iLto?^ ln\VH»i(t r£‘] h;i -f I's ; r-|iji1]'hl] Tiri'H fur i=at(*, 
Vnicuni^eT’s --we n full llrio nr iltn ]iuprr»vHci 

hfiii'-ls:, Sinitli* ntli^ JMiiiF rtrst (]iia!!tv, ff-E: is^2^-. 

$10; i:ry\-i. $t::; rffJn.L $rtj ]t*ss hsh’Ii; oHphIh’t 

djvsJ, :3fi tp "iii pH'r j'1'nt .ifT; Mi'tol!- (in-!«, jKor [iNlr. 

J'L AliEliT. A ruJiTciMii^ |[id. 



PRtNTING, 



o>’R Iir'Nliltrin vt^Hlri-ir if^n iinpiiiF^ns fflriifln 

1n lE'Jirlu^r riliJH, .'ii>r': HnTohi|n*K. tOi.’ TjiT InO, All It In (3 h of 
prlntlim ni]il f^nilvj^oilriLT. fur Eoint]E]H!4 mill [nrlHUti. 

IL II, lErflTf^H, f’i»rtTilli\ Iriil. 



^MISCELLANEOUS. 



NU'<'I'!LL. n firuiuimtltETi finr rMiHivltis old ilry hnttHrlHfl. 
T.lir^H pHflillJJt'. ISf I [l£> Ar!lL-OHP I'liOl, PoiJlliur 

ML'1-liaiiion^ Chicftt''^. IIL 



MAKP \mR CWN FCRMTCRK— rmlrol.v m-w pTnnt 
HsiiHsSvh AIIshIl'31 |iLp('um f^Hi-fuotly tM^y nml ftiEiiEilor rij^aolnat- 
3oi: work. jmit3iijj WO to ?n' tn'r rortt, Twoivf-yojir-iiltl 'iw^y 
wErh hoilSHlmljl [ortlsi mtiiI fHiT jHHlPntit Htiric to $]) UjiIi 
nifitH 1L Ili3Ti(lftMr]H]y lllitstrniHtl onmlin'iiH froH. T(jo 
ITnrr*» Fumltnri' I'jilti^rn Cu., Olti First Njir’l TCitut IflilK.. 
Llrtiihif^lmtn, AU. 



IVllttlLFSS TKI.FlillAPriY-^TliH. nTHtorl-ir 

mniiit Hpn«!f|i>' ut:d n'ISiihIo clotorttir nuUli'-. will 
iHossa|f*‘s^ out fnun tut tons |4 oVhi‘:l| lLnut|ro<t UiUoH 

itiivny. No Imllnry roiinlrE'il. Coni[5lotE^ ihdE^i'tor l»y [hhI], 
IttjRljEatil, $l.nO. TiHin?T!f3i I vif firi'iiliir frt'o for Kfiirnp. 

Affh^nli^ wiinlENl. II. LMLEjflder ^L'l.^ J>e^|iL I-;, IXvUftilii, 

M1s¥. 



nilArTlN'C^ — I rnnkp wnrktnjr dniwltij^s frMm rouah 

skhoclii’s. llr^lM(nu^ (li'tiiltlnp iirtd iiitijr In nil lininrlu‘3, 

.\|]lllA.‘iP OlO^, (.'ari' I‘n]Ult.ir > [f (-►Il.'I Flt< 'bi, 



SPl-CTAL M.'^rmNrRT l>ulll to oTiloTf ilk^ ;iTid toMlfl 
for NlLOHt Eiiotnl stnni]EiniT mn1 fonnlnp. lovi'-nrluod tn^r- 
VVj I-L VSilltJUpr, wnituEiifsport, I'n. 



PATENTED KMi^KllT.Rjfj; fil NI’OTiVEEn— Mn kn nioTK^y 
fOUlflj; it in sliinilors; fjHtTOod.h' t^uro. fi,]- full rilrrU'- 

liuTis for mntliiEi it rn3 1c. 3i- .\r3r|rc^j< fHoJ?, 

I’(j|nil:ir Mb>i'EtJi Hit's, 



^lAItR Alf^VEV mnlfJnr mul sE'TTitH: puti'ni firo kSTHliur; 
stJirts fir(‘ w-lNn’iil lustli'lu-s: t hliiilifofcil ^mrEs i .rFlSttni'v tl|-i\ 
Idri^nTions, .n(h,v Adili-uss sim;!. I'-iimhir AloolniTileK. 



LI’O nFOlSTUATinxS of motOiT %rhtoTofl in NoPmslrp. 
NiLcin.‘ nnd iiililrc<?B of i'wiut. i 3e - s^fv 3 p | [r u i iff mooMuo, ihiiEIh!] 

OIL rort'lpf Pf $1, NoiybOiiry of j^tato. PiniMfli! Xoli. 



KTt’inyG FNCft.U'lXG n\ glass or PE(^1. oompW 
lE]striiE'(;3piii]s. llrjc sIIvet, HunUi IhhEl for 40^. M^kl* 
lijotiey. -V* Rk-lJb};, Su VGr>riiiln Haltlo Cri't'k, MioU. 



"■PTl act [(■,''. \.L ?T+'1Iioh1s (if Hfirilptilili;' nrul ToMiiiHrltiF; 
Stool,'" the only |irLOd1i>:ll iiEid i li. .nniL'll irfiiriso uf lltib^ 
TiillijLu.'t nnlillshod, n irouhlu nnd dliiH SiiVET fur riHicliitilsts. 
tmilliiHtHr>tr iijEfui'PE t'tc. No loi'hrhtonlH los, t‘(UTir'Urii(H(l 

IlH'tiHids f-r rlioluSi'Jlls ; n-il| ioiei'Ii tlio “vi>rlt*st noi-itv"' 
tl|.FT-ui][:h3y^ «'31l L'liV^ I bo inf-bft holpfnl inlL'iii^; 

wrSitHM by iin (‘spE-rt (oi ilniEtk+^r. (tMH 22 Vcliru ibf hslieo- 
rlerro. Kend 2oc for u (Nipy. (’irmju; piibilslbiijr Co,. o22 
>lt. V(^rm>o, I 'liilnEloipUfrt, I'm. 



(’HTPH rPDM MiKIXLPA' MPNl'MI; NT iii]El('r oorfitnuv 
(lop :lI l.'jirloiL, rt [ f Mohad tri li£':i ii [ I fitl v3(‘-w of riiotiLnii-i^iTt ffti 
nonvHiilr fii’sEiil. u3] fur IOy", A^l^lrf^sM C'roLvn Snpbly fnii, 
1212 .Stiirlf .Vvp.. Ciinifi], (ilili-f. 

I*7rofif ^frntion /’■ 



now FRKNCH rKOPLK MAKE MONEY— Frotn $000 to 
.fHurlj"; iMioklHl, IhK-; wurlli $IU0j ^Bitiiinthltitf new,. 
Prof. DnfJtjnl, Y, M. C. A., Newport Neten, Vti. 



r^^TENT .ANTI WORKIMI PR.^IVI NCS— Mef UnnEoMl 

orijrloHHFS wltlj yo-:irs ihf o x: [w rii.'inTe will (IhtoIo[i yniir IeIhar 
41 lid iiiuke liljfh i^riidH ilriiwliLirK. J^rEnoM nu MirliHy linn 
you liaTH been paylnir for i^eeonrl elass work. Our olBe(* la 
III (THilf’nco. LPor ivork put'* e-Tory wli-ere. Address 91 OK. 
I'it|jLilair MiKiliMtilea. 



Vf^T U T ORTT^NE MES TN Vnrrt n.ANO. Uenjt ynir 
fill I ire wlEh toy K'orlnne Tel 3 hip Churl, ShellI 10 ecala f(tr 
one, NOW. J. Cecil Nuckiils, CuTliiptcui, Ky, 



HO ATS ANT> LAT:N0HES— Wh hunil them, W, O. 
Tohlaa, SdleH Agent, Clin tun ^ Alo. 



ANTISWMAT for llw^ feel previdllfl KcnhlEMl fE^t 1n litit 
vreatlior. 2"ie cohi. P. O- Bos aS4, Cauidiu, N. V. 



riNE SITAVINO OP'rriT rUEK— Tu iiitrndih'i' mir 
fjiinnin fA NEbnvepInn teinpcrcd inlbiw gniund rnTxirs we 
will SK'Twi Hpiio sintti, uue Fn^neli brlfUle ljru»h, ud 

Jmjwirted China mug, anfl one eake of WllHatnH’ nliaTliip 
(in;ip TfiHH, nyjitE'ss lErHIiuliL In Jill who K^eiid iik $1 fur tiiG- 
rit^nr. Offer good m Mepf ember 2"fh, PeUpue Mfc. Co,, 
lius i'll" I Crafti'iii, Ihb. 



NEM^ 1NVKNTION— WATER STILL -1-IE« into any orlt- 
limy fen kettle. Gunrunteerl twn (inartw ilii^tllled nernled 
ivn ter [ler hour, Prlee, $2. I-ls|inHSH pni'iial'il In U. 3,. $2. faC 
I'lrcularM freib T- AiImjeih Co,, I'fhb w,. Polt St., ciiiengii. 111, 



SOM>ERTNrf ALrAIiyrAr— 1 wilt pell yon tiiy nw'n 
rurmuln fur innkiii^ shipIiIhf for AlLtInLniiin. or MobJerlng 
hritss, [MijiiHJr or l]'un to nluiultiLiin. Prlf^e, $1, \V', C, I^iy, 

UnchfSiter, llicl. 



riG.\Tt BANDS — Imported direct from Europe; einErcly 
■bffE^renl friFin AluerJoHn liaiJils^ kiitdci. all reir, 

e[Miui>eiJ lidth reel gold, lieaiitl fully colored. Snmplca, L> 
ccjiEa, or ‘10 eent* per liiO (nu duplicatcPL po«fi>ald. fnelml- 
inir illiiBtratHEl catnlogu^ in^n profeBBloTiHL pLaie making, 
finln'r -inlek. ,Nat3imal Keltltig Co,, Allenton'u, Pa. 



jrACmNlST y\ND imAh'TgMAN'S-TABLE. U. S, atfibd- 
an], sliMin, gun and water pipe tapping alEe?, Five mita 
In s(iintfn«, I-L E, Meyer, AlleghPtiy, I'u. 



TQO LATE TO CLAB8IFV* 



STHEL STAMPS, llOOB PLATLPl. SEALS, hraw dlert, 
Waived ineEal monugnnnii, einlhiKslni: dies tsitiall sIehm, little 
ytrlrvRl, Curresfw'nrlenj^ ErK'ltfHl- J'dili Kl'dil. die eheip) 
eiLgrnvtT, ,113, IThO West Miulti^iti $l., t'jilrngn. III. 



TVPK-WRITER — A regtilar $t00 tiiaeliiTie jn ftru-t cIjiks 
fbinllilbi] fur $1o. Tnkca on a debt. Address 93"0, care 
Pib|ULLar .MerhuELles, 



nllAZL THAT AND SAVE f*. CmmI Troji, Sli.t.l, Poiiijcr, 
PniuDjiw*, nrui'i?;e or Di'a*:? with our Now' I'roceRfi Com' 
pnaiid, sur TK't- llj. Ity E'Spross, with giifiratit(>e. Cumniiugs 
I'otJi [Kill lid Co,, :X>4 ATflry lluLroit, AElcb. 



TVPl'WItrTERP— Five Sinilli PromEera, tEiroe Roinliig- 
tnn*, JJjoisinnrf, OllTer, Iwo lll^lv Sliiiii, lieVor Iteon used, 
■'he:i[ir icEi iiTiseEdlaneinLs iinH-hineH, lleMsi^Etialjle prleen. 
\\ui. E. Lhivli, J^looi City. Iowa. 



I’OR S.\T,E='P«per patterna. for water motor?!. Slacs 4 
lo '24 linings. Mude of gal vaulted *teeL ITL ■(■>!, 2ii centa 

1 li $t. Iiieliiding s[^^eEheiLMHkEiS. ChaiT, C. N'ltrtoEE, tilil Niirtb 
l-'lflLi St,, \JeUkilhl;;>, TCDU, 



HE A OPR nWN r.MNTF.R: l?4aik of M large euinph'a 

ibf pMlnl* aiLi] L'ldiirB for all piiriir»sen, u'lxh flElJ Inatruetlona 
fr:r mi ling IliE'm. Pfii'o, brj r'entM. 3tiimlurEl Sign Workd, 
101 W. lath SL. Chicago, 111, 



FUR S.M.E — Pi']ie-IThr E foriT Moilel R, giutriLEiiE'od iw Pne 
rnimlrg order. vE'ry nia'Hdji-, at a *m‘rL3lre, El. IL GiMjdimti, 
1^'tlmhi^loiL, N. Ci 



CORTICITE. — Thin new Insulating material lunt for Ita 
I • I' I bed pa] cumiKdiem granulAled eork, utiA la CAlled ‘'cortl' 
cIlH,'' Ita iLpbllealicm is uuMmltei;]. for It will reidal lha 
EM>-ld of a ^Iherlan w'lhtcr uiidl IhH ra.ca of a Iroplc^al etir; 
nl.-EO tlie atlurg^ (hf liiseniM. hvemI Mep wEblEe ant tridiig ItoU'E'-r- 
Jesifj agalin^t It. -Ah h iioTi('rirnhK'tor of soimfl It Hhmld be 
ii>^^fu] Iej L'[(y tlatii. Dti iHitler tnhea ami bollera It te Aatd 
Em rndiire IIih [HiitEK'rnl lEro of |hn hotlor roYhnt to an agriM" 
nlilp one. It i? not Inffn mnijible. and may be generally 
adniited for pHrrllicnH a nr] lEnhiga nf lionaea. Brjeks and 
Hljtlis rhf '^eortlE'lle'' are niiide for thla piirpflise, and enn be 
sJtlvE'd ;nii| IiuCijjI lll^^^ w(VkL ft w'oitld Hoorii tO pfiST^>-BS npH- 
elal nil-vaotngi'H bur iiF.e lies war ahjpn. Taking the place of 
wood as far a* p’lesible, WLeri used for deadening wnind 
Iei (lE^'rB []iH msi It< uheut |1 per ?(t*^tire yard. It the Ip 
TeutliEi] o| a For t LLgiEcae mrk luorr'liaut^ 

rmJffr ^frc}^^n^^rf| 





;^W"’ 
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Wli at a World of tncanlng is contained in 
that one little phrase. If you ever have been thrown 
absolutely on your own resources, with no prospect of im- 
mediate employment^ noth tug will stir yoti bo deeply as the above 
photo^aph. If you have e^^er known what it means to haunt the ofiices of 
the big daily papers^ awaLting the extra editions containing the daily ** help 
wanted ads '* in order that yo*f might be the first applicant lor a position^ you can 
readily understand the hope and discouragement, that animates the indlviduaU in ihit 
picture. Thb is a scene that U enacted daily in fioni of TheChltfiKO Daily New? offices. From 
2Q0 to 50Q men and women assemble there every day wailing for the papers to appear with their 
!oiig columns of ”^help Wanted ads.” 

How easily any one in this crowd coukf put himself forever above such a quest fm bsignificant, 
poorly paid positions. The only reason that it is neceisaiy to race w'ith hundreds of others to apply for 
such a position is that almost any one is qualified, to (U| it and the first applicant will doubtless secure it. 

It is oiT^y positions that reifuirc special trainingf special shtH, special hnowledgc that 
mast and do seek the man. Hundreds of such positions are advertised day after day and still cannot 
be satisfactorily filled, ^tliy not pul youirself above the mediocre and qualify yourself for a position of 
responsibility and trust where your eamuigs are gauged by what you knouf and not by the time 
you spend at your daily task. 

The American School of Correapondence is comtanlly fitting thousands of young men to start life in ,/ 
positions where there is an assured future for a man of ambition and brains. It is taking older men 
from poorly paid, uncongenial work and plating ihem where they can secure better pay, better 
future, belter hours and better work for the rest of their working days. 

We employ no agents to annoy you with repealed calls at your home or place of 
business. We talk lo you only by mail. The money you pay ua ia not used to maln^ 
lain an expc-Jisive organization of high priced agenU, but is used to give you better 
instruction at a lower cost. 



F, 3 F. 

SfiTlct me 
! OQ-P n If e 
han U t>o 4 k 
UVHCri hlnir over 

flO diiuret^ I niTi 

IntkiN^i^ed Jti the 
rouTBe u]ia.rk«l 



AMERICAN SCHOOL 
OF CORRESPONDENCE 



.j... r ItftI nre r'inc 

,, hi'iitiijic 

l.nitiiTif-rrbDir 

f^LEl Eitnor} 

Etjpf. .IrehllfelmfFi 

Ktrr. Jl} d I'jiiilln 

^tenrinrBl llrBr.luic ...j.iS^nryrj'lTir 

TF-l^-fhane 

Sti'Iil P4I. |Vrp>. . Tessilr, 

Mr-r-p. CvBr»r Vf-hL nakt I'IukIi, 



.^^nr. 



CHICAGO, ILL, 



AfldrfM 




AUTOGENOUS WELDING 

EPURITE P OCESS 

tPATENTCSi) 




r .■ ' - . r ■ ■ I . ^ f. ■ - 

INDUSTRIAL OXYCEN CO., Hanover Bank Building, New York 





Power Problems 

with power users are all of the direct 
kind. 

Is it reliable? 

Can anybody run it? 

Is the running cost low? 

Is it safe? 

Is it adapted to your purposes? 

Thesft questions ars all aatisCaotoTily aiiswerad in the 

L H. C« Gasoline Engines | 



They are built on correct mechanical principles and only the highest grade mate- v 
rial and thoroughly skilled workmanship are used in their making, | 

They can be depended upon to respond promptly, with abundant power, whenever I 
call is made on them. A combination of efficiency, depcndableness and durability that I 
IS found in engines of no other make. r 

Made in the following sizes; 



VERTtCAU a and J-H. P. ' 

HORIZONTAL, (Statlondry and P^rtAbU) 4 . 6, S, 10, 12, 15 And 20-H. P, n 



Call on the local International agent or write the office for catalog. 



International Harvester Company of America, 7Q Monroe St, Chicago, U. S. A, I 

<lQcarpomtecl> 
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With all the power to cJimb hills 
and pult through sandy roads* 

THE MERKEL STANDS SUPREME 

Its (|ualifitiatLons comprise SPEEDt 
CONTROL, WEAR, CAPACITY, EASY 
RIDING, ABSOLUTE RELIABILITY and 

LOWEST J*RICE of $185.00 

IT'S GUARANTEEli! 

The Merkel 3 horse power machine is 
able to stand the hardest of use and we can 
prove it* 

MERKEL MOTOR CO 

1 122 26 til AV(. MilwaDliK, Via. 









Hot Weather Comfort 

ba ea9.ily ohttiIncJ by scrcv'nft 
to Rhy ha[t<j!y lA iiiEr lauoct ill yuuf 

kitcbm Cl JT bedroom, a 

Warner liffle 
Breezpr Water Ian. 



This is run by the water 
from any regular faucet 
and revolves as fast as 
5,tM)0 revolutions per minute, 
creating a delightful, cooling and 
penetrating current of air which 
may be thrown in any direction* The 
**LUtIe BrepKer'* costs nolhio^ to operate, 
nev'cr gets out uf order and will make the heat 
bearable wherever used. Furthermore, ic is 
the loyvest priced good cooling fan ever pro'> 
ducecl. Price complete, ready to ^ rj 
attach to faucet, only * * * * 

We ship at once. 

Kemil by check or money ordeT to 

Warner 
Motor Go. 

IdC, 



Dept 14, Flatiron Bldg. 
New York City 



Utica Ciiant Button’s Flier 



BOW TO RUN AN AUTO 




The strongest, the handiest, the most 
powerful and the easiest cut- 
ting tool of Its kind. 

Can be Used atfl nine j rip, a Hut -nose 
pli^Fri^nd a wire cuttrr. ll hasi fnur 
cutters* tna d which are 
desIfntJ that the wire ts liettl be- 
tween the jaww after Cultinj. 

A Handy 



Flier 



Only the genuine 
bear this mark. It's 
a guarantee of Quality 

irri7r‘ i'-#r p.Vf Prr/miwi'ri/ 

■ tttti f itiiiftn} 



UTICA BROP FORCE & TOOL CO. 



That 
Everyone 
Should 
Have 



TOOLS 
OF ei'ALIIV 
ARE STAMPED 

Ti^tADt tiAflK 




you lnt«rcst«d in 
AutQitiDblilca? 



If S^iij UTS, nti pnrlj" yici rnhs-fV pf 
Iba IStrT tiJilk-CL nf 
i''BisKriLXi» Vjciiji/f.js.s'" will a 

]ni-Jr^tm«Fii. 

Thi- P'<Tpk itf iN'T Iho- ■tecj.lcil 
»la n.lnirt nn tlu' pr-Wllcal C-ftlfl tltid 
]]rllllt<)fi;liLtJlt nf jli4>bTr 
Vliiiiiittt Itm rrmnEiiSeiu of con- 

iinirtiiiii iLDi.l di,i,]rtii'U.[| l[i Fi'tdnr 

n]]r| waj'. hii'l 

irith'.L witii uiAuy LLtuKrani^ auhJ 

UraTTini'!), 

Tth> prtwP'ntallT.n HiiUjctil'ti 
1<n.'n itclbtTiiirioil t<»n lid c-rAl ipn 
( f LJi0 tif Ib-C IMBrr IhcIiJiijl 

llio It l» tl«r BP«f fwn- 

ri?!s lit ju treat [uont. und wtin.iro- 
hl'|T<1l.i|c lu Ulil njn:«l lEltMl|Kl|li‘UrT>'l 
AiJli'MHjtrilisT, At tJte MLlJtc tln'ib it 
Ki 1 ilLil I Ilf t'^rt will 
Ji-HTh niiii['li fr<v|it jTii [> 41 ,'^ 

Thii“ eM'il Uiclt l« *enl la 

Duy rti'lilfoH ill tlifwcuI'S. 
pc'N||i*lJ, iij;*cin rsTfiiht tif / 

l«vj itiiJlani, i.r if 
L“*t. tv|[] SBht iiit 
n IH' III Ifi in I'lijit i 'i/i I?' 

fi'if after cpfaiui’- V ^ 

uaLinji. ^ ^ 



FOtrtctH 

k-Vyirrijl 



Ctrhtiiins fiagi*!-, 
t^Vft dkHvrAitij 

null illilBlraliOiiTii, 
7'TlptBj M n ft Jl L! 

lino 

o^ii<t^ inwid liEitiflnK' 

TIilpliPv 





